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W HITE Mountain National Forest is region 7 
of the U. S. Forestry Service, and the only 
National Forest in New Hampshire. Headquar- 
ters are at Laconia. 

Above is shown one of their patrol trucks 
with the INDIAN FIRE PUMP included as fire 
fighting equipment. This is typical of lundreds 
of such Forestry Service trucks which carry 


INDIANS. 

The use of INDIAN FIRE 
PUMPS by professional for- 
esters testifies stronger than 
anything we can say as to 
their suitability for the job 
they are called upon to do. 


If you at present use 
INDIAN FIRE PUMPS may 
we suggest you check up on 
your supply to see if the 
quantity is adequate for the 
: coming season? 
ae - : If not: familiar with these ° Gallon Metal Fank will 
ee 50 owerean (Sosie the INDIAN mets outstanding fire cane eTAaee not rot or puncture. No 

0 every stump and stub, thoroughly 5 moisture or dampness 

extinguishing the prialleet blaze. reaches carrier’s back. 


let us send our latest Lcera- 
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EDITORIAL 


A CRADLE OF FORESTRY 


N ONE of the busiest streets in 
QO Washington there stands an old 

eight-story office building through 
whose doorway must have passed more of 
the foresters of the United States by far 
than have ever trod common ground any- 
where else in the whole country. The 
structure is known as the Atlantic Build- 
ing. It is private property; but for more 
than thirty-five years the flag of the 
United States has flown above it in token 
of federal occupancy. If anywhere there 
can be found the cradle of American for- 
estry, it is certainly here. 

For though twenty-five years intervened 
between the appointment of Franklin B. 
Hough to take charge of forestry investi- 
gations in the Department of Agriculture 
and the shift made in 1901, when Gifford 
Pinchot led his small handful of workers 
from their previous location in the De- 
partment’s main building to the rented 
space in the Atlantic Building, it would 
be claiming too much to assert that Amer- 
ican forestry had by that time been more 
than born. The accumulation of the 
scientific knowledge basic to the prac- 
tice of forestry in the United States had 
barely begun. Cornell and Biltmore were 
just commencing to turn out foresters 
professionally educated in this country, 
but educated largely along European lines 
for lack of material derived from Ameri- 
ean forests and forest practices. Yale 


did not graduate its first class of foresters 
until 1902. Sargent had held public for- 
est administration premature until the 
labors of perhaps a generation of investi- 
gators should have laid a proper founda- 
tion for practising forestry in the United 
States. 

The Report of the Forester for the 
fiscal year 1901 shows total expenditures 
in that year of less than $90,000. It also 
proudly chronicled the change which ele- 
vated the little Division of Forestry to 
Bureau status; and in the same spirit, re- 
corded that the growing volume of work 
had made more ample quarters necessary, 
so that “on May 1 it [the Division] took 
possession of the seventh floor of the 
Atlantic Building, 930 F Street, N. W.” 

This was much more than a move to 
get additional space. The rapidly ex- 
panding unit of the Department of Agri- 
culture crept out from under the parental 
wing, so to speak, to a site of its own, 
somewhat apart from the rest of Secre- 
tary Wilson’s cluster of Agriculture bu- 
reaus and much more in contact with 
the business of the city. One reason for 
the F Street location may have been its 
nearness to the Geological Survey offices, 
then also on F Street—and incidentally, 
then also in rented office space; for the 
two bureaus had substantial affiliated in- 
terests, and Pinchot maintained close as- 
sociations with the leading men in the 


il 
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Survey, from whom he received much 


friendly and valuable counsel. Nearness 
to the main Interior Department building 
became an increasing convenience as the 
functions of the Bureau of Forestry (from 
1905 the Forest Service) expanded. Easy 
accessibility to the public was another 
reason for choosing a place on F Street. 
But it can hardly be questioned that all 
the external advantages combined were 
outweighed by the internal benefits gained 
for the Forest Service and for American 
forestry when Pinchot picked out the At- 
lantic Building to locate in. 

Even in 1901 Pinchot mentioned with 
gratification the esprit de corps of his 
organization. Throughout its history, the 
“Forest Service spirit”—the spirit of de- 
votion to common purposes, of loyalty to 
the public interest, of comradeship and 
team work—has been a peculiar and 
cherished possession. The power to cre- 
ate this spirit and give it its special form 
was one of the great qualifications for 
leadership which Pinchot’s upbuilding of 
the Forest Service disclosed. Once cre- 
ated, this spirit was passed on as a 
heritage to his successors, down the 
decades. Without it, the progress that 
forestry had made in the United States 
would have been impossible. It is recog- 
nized externally wherever men have any 
considerable contact with the Forest Serv- 
ice as an organization; it works internally 
as a perpetual leaven, touching the new- 
comers and creating a_ relationship 
throughout that makes it natural to speak 
of the Forest Service family; it renders 
the daily task for all more significant 
and more satisfying. For all this, the 
housing of the Forest Service headquarters 
in the Atlantic Building was a contribu- 
tory cause. 

Whether the move was made with 
conscious and deliberate intention to pro- 
vide a more favorable environment for 
welding the Bureau of Forestry into a uni- 
fied, energetic, and purposeful agency of 
public service the writer cannot say— 


though to him it seems more than likely. 
If no conscious intention was present, it 
would take a good deal to persuade at 
least the present writer that the thing 
was not sensed subconsciously. For Pin- 
chot certainly purposed to build an or- 
ganization that would be different from 
the ordinary run of government bureaus. 
It may easily be that the housing of the 
Geological Survey, located in surround- 
ings so unlike those usually provided in 
Washington, impressed him. He was 
vigorously and impatiently trying to break 
loose from the shackles of ancient prece- 
dent, dull conformity, treadmill opera- 
tion, and all like impediments to efficiency 
then found on every hand in the federal 
departments. It was necessary to deinsti- 
tutionalize in order to vivify, and it was 
important to separate in order to make- 
individual and homogeneous. And so- 
partly for that reason, whether conscious- | 
ly or not, the Division of Forestry was 
transported from the east wing of the 
old, secluded Department of Agriculture 
building across the Mall to bustling F 
Street and ordinary office rooms for rent 
to any taker. 

In that shortly familiar home the For- 
est Service grew up, and there its head- 
quarters continued through years of ad- 
vance toward full maturity. More large- 
ly thence than from all other sources 
combined have the influences been exerted 
that have brought American forestry to- 
its present development. The profession 
of forestry, too, owes its distinctive char- 
acter chiefly to influences that have come 
from the same organizational life. Not 
only was the Atlantic Building the cradle 
of American forestry; it may almost be 
said to have been its parental home, 
down to a few months ago. 

The migration of the Division of For- 
estry in 1901 from the main building of 
the Department of Agriculture to its own 
domicile sprang from the need of a rapid- 
ly expanding organization for more room. 
In 1936 a similar need and fresh expan- 


; 
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sion have played their part in compelling 


a reverse migration. Most of the Forest 


Service has returned across the Mall to 


quarters in the mammoth South Building 
of the Department, linked with the monu- 
mental Administration Building, successor 


_ to the relatively small, modest, and primi- 


tive home of the Department in Secre- 


tary Wilson’s era. 


™ 


Shortly the Forest 
Service remnant still left in the Atlantic 
Building will be similarly withdrawn, 
save perhaps the E.C.W. Divisions. 


The South Building is new, modern, 
fireproof; it provides almost everything 
which the shabby and antiquated cradle 
of American forestry on F street has long 
lacked. Although the South Building is 
a mere adjunct to the marble-clad Ad- 
ministration Building which fronts the 
Mall, it occupies two full city blocks. Its 
straight-running corridors are said to ag- 


‘gregate a length of seven miles or more. 


On them open thousands of room, undis- 
tinguishable for the most part save by the 
number and name on the door. It is a 
government beehive in the great Washing- 
ton apiary. The beehive simile applied 
in the old days to the Atlantic Building, 
but it was because of the humming ac- 
tivity pervasively in the air, not the uni- 
formity and multitude of the cells. 
Pinchot’s achievement in creating swift- 
ly a great bureau infused from top to 
bottom with cohesiveness, loyalty, unity 


of organization and purpose, and an in- 


/ one. 


domitable fighting spirit was a gigantic 
The more so because he started 


with nothing, recruited men wherever he 
could find them, had no preindoctrinated 
body of professional foresters to draw 
upon, and in 1905 had to absorb, winnow, 
and transform the alien force, largely po- 
litical, which came into the Forest Serv- 
ice with the transfer of the forest reserves. 
The heritage from his constructive leader- 
ship has been conserved under his suc- 
cessors, and has made the Forest Service 
outstanding for its difference from the 
norm of federal bureaus. Now the forces 
that make for conformity and uniformity 
are pulling strongly on the old body; 
and an expanding field is making neces- 
sary the services of a greatly increased 
personnel, to whom the traditions of the 
cohesive unit that has been the Forest 
Service are all strange. 

There should be (though unhappily as 
yet there is not) a carefully and intel- 
ligently built-up esprit de corps for the 
entire federal government’s executive per- 
sonnel. But there should also be an 
esprit de corps, fostered and developed, 
for smaller and more individually led 
units. For this a Department is too large. 
Time may reveal that there are unsuspect- 
ed drawbacks to vast structures in which 
bureau distinctiveness tends to weaken. 
However that may be, not negligible for 
the Forest Service is the problem how to 
do over again, under the new conditions 
created by enlarged responsibilities, new 
relationships, new environment, new per- 
sonnel, something of what Pinchot did in 
the formative years while the first Roose- 
velt dominated the scene. 


FOREST SOIL SYMPOSIUM 


American Soil Survey Association at the Mayflower Hotel in Washington, 

D. C., on November 17, 1936. By courtesy of the Editor of the JOURNAL OF 
ForEstRyY, and with the consent of the American Soil Survey Association through 
its publishing committee, it was agreed to print the forest soil papers as a unit in 
the January number of the JourNAL. The report of the Chairman, together with 
abstracts of all papers, will appear in the official report of the American Society 
of Soil Science. 


f ‘HE following series of papers was presented at the annual meeting of the 


Some Soil Characters Influencing the Distribution of Forest Types and Rate 
of Growth in Trees in Arkansas.—Lewis M. TurRNER. 


Contrasts Between the Soil Profiles Developed Under Pines and Under Hard- 
woods.—P. R. Gast. 


Physical and Chemical Studies of Two Contrasting Clay Forest Soils.—Roy L. 
DoNAHUE. 


Distribution of Forest Tree Roots in North Carolina Piedmont Soils.1—T. S. 
COoILe. 


The Effect of Frequent Fires on Profile Development of Longleaf Pine Forest 
Soils—Frank HEYWARD. 


A Study of Certain Calcium Relationships and Base Exchange Properties of 
Forest Soils—Rosert F. CHANDLER, Jr. 


The Effect of Forest Litter Removal upon the Structure of the Mineral Soil.2 
—Hersert A. Lunt. 


Nomenclature of Forest Humus Layers.2—S. O. HEIBERG. 
JoHn T. AUTEN, 


Chairman, Forest Soil Committee, 
American Soil Survey Association. 


*Dr. Coile’s paper does not i is i i i 
. s ‘ appear in this issue because of its length. It is hoped that i 
may be ready for the March issue. é J as 


*Dr. Lunt’s paper prepared f i i 1 i 
E u pared for this symposium was delivered at another session under the 
chairmanship of Dr. L. D. Baver, but is published here by consent of the author. 


°Mr. Heiberg, one of the pi i i invl 
. : pioneers in soil nomenclature, was invited as a guest speaker 
the Chairman of the Forest Soil Committee. : ? 
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SOME SOIL CHARACTERS INFLUENCING THE DISTRIBUTION OF 
FOREST TYPES AND RATE OF GROWTH OF TREES IN ARKANSAS 


By LEWIS M. TURNER 


University of Arkansas 


SOIL-TOPOGRAPHIC FEATURES INFLUENCING 
THE DISTRIBUTION OF ForREST TYPES 


CCEPTING degree of slope as af- 
A fecting drainage, and duration and 
liability of submergence as parts 

of the soil complex, these factors could 
probably be considered the most impor- 
tant ones in influencing the distribution 
of forest types in the state. There is, at 
least, a more evident relationship between 
these characters and forest type delinea- 
tion than in the case of other site features. 


Next in importance, particularly in the 


coastal plain and river overflow regions, 


is the character of the soil profile, with 
reference mostly to the depth and sand- 
silt-colloid content of the A; and As hori- 
zons. In the hilly or mountainous areas 
of the state, where the percentage of slope 
is over 20 exposure is highly influential; 
that is, whether the slope is south-facing 
and exposed, or north-facing, or in a nar- 
row ravine or cove. Also important in 
the hill region are the above mentioned 


characters of the A horizon and whether 


the soil 


is derived from limestone or 


sandstone. 


The accompanying outline (Table 1) 


is an attempt to relate forest type or sub- 


type to topographic-soil features. Much 
of the material is based on examination 
of the soils, determination of the soil 
series type and horizon features, and 
statistical analysis of the species content 
of the forest in question. Some material 
is based on determination of the soil 
series type, but classification of the forest 
type was based on observation only. Other 
material is based only on observation of 
both soil and forest. Considerable mate- 
rial, particularly as regards forest types 
in the Mississippi bottomlands, was drawn 
from Putnam and Bull’s “The Trees of 
the Bottomlands of the Mississippi Delta 
Region,” and from information supplied 
by the staff members of the Southern and 
Central States Forest Experiment Stations. 

As far as possible the studied and ob- 
served forest cover types were made to 
fit into the standard system of classifica- 
tion of forest cover types, as adopted by 
the Society of American Foresters. Where 
too much stretching was required to do 
this, new and tentative types or subtypes 
were set up; reference to these is made in 
footnotes. 

The following system laid out is, of 
course, subject and liable to revision, as 
further field studies amplify our knowl- 
edge of the subject. 


ABLE 


FOREST TYPE OCCURRENCE AS RELATED TO TOPOGRAPHY AND SOIL IN ARKANSAS 


I. Large River Floodplains. 
A. First bottoms. 


1. Very wet; wholly or intermittently submerged. 


Soils with relatively 


shallow A horizon and heavy clay B horizon, such as Portland clay 
and Portland silty clay loam, Miller clay, Sharkey clay, Waverly silt 


loam, and clay loam. 
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Tabular number Forest cover type number* 
1. Southern Cypress <5 = ee (94) 
2. “Tupelo - gti! 2 es ee (95) 


2. Submerged only during flood time. 
a. Poorly drained sites with impervious subsoil, and relatively shallow 
A horizon. Soils are Sharkey clay, Waverly clay, Yazoo silt loam 
and silty clay loam, and Collins silt loam. 


3.0, Willow soak c2628. ois ea oe ee ee eee (84) 
4. Red gum—Nuttal’s oak—willow oak_....____- (83) 
5,, Cottonwood )<s.20.yeu ee ee ee eee (61) 
6.. Qak—elm ashi =: 0 ae ee eee (86) 


b. Somewhat better drained sites with less impervious subsoil. Soils are 
Miller fine sandy loam and very fine sandy loam, Sarpy very fine sandy 
loam and silty clay loam, Portland very fine sandy loam and silt loam, 
Yahola very fine sandy loam and silt loam. 


5 Cottomwood. oas.50ic me, nc al ie ee tie ee (61) 
Ta AROG OUND (82) 
8. Red. gum—swamp red oak...2 2 ss. 2 2 eee (81) 
9. Willow oak—cow oak—cherry bark cak (A) 


B. Second bottoms (terraces). 

1. Sites with poor drainage, shallow silty, silty clay or clay A horizon and 
impervious B horizon. Soils are Brewer clay, Muskogee silt loam, and 
Calhoun silt loam. 

3. Willow oak 
4. Red gum—Nuttal’s oak—willow oak (83) 

2. Sites with medium drainage and soils intermediate as regards permeabil- 
ity of B horizon. Soils are Bastrop clay, Brewer silt loam, Olivier 
silt loam, and Muskogee very fine sandy loam. 


t Red um 2529 oe eee ee eee (82) 
8/ Red ‘gum-——-swamp, red: oak22 ON eee (81) 
9. Willow oak—cow oak—cherry bark oak (A) 


3. Fair to good drainage. Soils with relatively permeable B_ horizon. 
Soils are Brewer very fine sandy loam and silt loam, Reinach silt loam, 
Lintonia loamy sand, fine sandy loam, and silt loam. 


10. Hickory—swamp chestnut oak—white oak (80) 
Li: Loblolly pines: 22 ss eee aa rata es les Sone (69) 
12.. Loblolly pine—-white” oak: ee Cid) 


II. Coastal Plain Region. 
A. Small and medium-sized stream floodplains. . 
1. Drainage fair to good. Soils with relatively deep, loose A horizon and 
permeable B horizon. Soils are Ochlockonee sandy loams and silt loam, 
Bibb very fine sandy loam, Amite fine sandy loam, Myatt very fine 
sandy loam, Hannahatchee fine sandy loam, and Cahaba fine sandy loam. 


12. Loblolly pine==whste oak eens o = eee eee (71) 
13. Willow oak—water oak—spotted oak—overcup oak— 
gun—tred maple. 222 ee ee (B) 


*Forest cover types of the eastern United States. Jour. For. 30: 451-498. 
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2. Drainage poor to fair. Soils with relatively shallow or clayey A 
horizon and impermeable B horizon. Soils are Bibb clay, silt loam 
and phases of very fine sandy loam, Trinity clay, Ochlockonee clay, and 
Leaf silt loam. 

14. Water oak—willow oak (76) 


B. Coastal plain terraces. 
1. Caddo silt loam terrace. 


a. Fair surface and subsoil drainage, fairly deep to deep silty A horizon. 
Soils are Caddo silt loam and phases of Lufkin silt loam. 


10. Hickory—swamp chestnut oak—white oak. (80) 
i Loblolly pine=—white. dak: 2.260 Mo a Ga) 
A> oblolly pine—cshortleaf “pines..2..220 te st (68) 


b. Poor surface drainage, subsoil drainage fair. Soil, Caddo silt loam. 
Wet prairie. 
2. Caddo sandy loams, Lufkin and Crowley silt loam terraces. 
a. Fair surface drainage, shallow A horizon, and B horizon less perme- 
able than that of Caddo silt loam. Soils are Caddo fine and very 
fine sandy loams, and Lufkin silt loam. 


CS. Vist 0) ba SBE OT Yi a ea WE EOI (69) 

17. Loblolly pine—willow oak—red maple—red gum (C) 
b. Flatter phases of the above soils, drainage poorer. 

AY MILOWIN OO ee on on ee ee lee ke (84) 

mew aterpoan Willow Oak? 42080) ee ee (76) 


c. Poor surface drainage, shallow A horizon and very impermeable 
(hardpan) B horizon. Soil, Crowley silt loam. 
Wet prairie. 

C. Rolling coastal plain soils. Sandy loams with medium depth A horizon; 
B horizon relatively permeable sandy clay. Soils are Ruston, Susque- 
hanna, Norfolk, Orangeburg, and Greenville sandy, gravelly, or silty 
loams, and phases of Caddo sandy loams. 

1. Slope 1 to 10 per cent. 


ime eblolly pine—-white oak. o ee (719) 
WSs Too es Na ec is dae eae sae ee ge Se (69) 
UES SUITS) GURSENS 2ovi (Vals SBOE 2) Sa cats eee e-7 Seen eee ae tveeaeen (38) 
19. Shortleaf pine—white oak _......-----_------_------------_-- (41) 
20Loblolly=pine—shortleaf ) pie = ns (68) 


2. Slope 10 to 25 per cent or more. 


a. South, east, and west slopes, except narrow ravines, valleys, or gulleys. 


Pome DOr leq pinen een ae trae. a eS ne. (38) 
Die ouorileats pine—post (oak — = S88 (39) 
D7 abostecak-— blackjack Oak ee (31) 
Mee | POC OCU yee Ltn, ae neha ea ne oe (30) 
b. North slopes, deep or narrow ravines, valleys or gulleys. 
HOmshorticatspine-—wiite: oaks. 2 (41) 
Zam aCkmOak = post) OaKsent se (32) 
Domes aed NICK ON yrer eg (D) 


96. White oak—black oak—red oak___._-________--__--__-_--_- (49) 


|W Ns 


IV. 
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D. Rolling coastal plain soils. Extremely sandy soils, with much sand through- 
out all horizons; drainage good to excessive. Soils are Ruston, Susque- 
hanna, Norfolk, and Orangeburg sands. 


18.:Shortleaf pine. 2 = ee (38) 
91. Shortleaf: pine—_posts ocak) 25 225 =e (39) 
22.) Post. oak——blackjack: oak”. | a (31) 


E. Rolling coastal plain soils. Clays, clay loams, ete. Very heavy, often 
limestone soils. Soils are Sumter clay, Houston clay. 
22. Post -oak——blackjack> oak ..22205 oe (31) 
27. "Beis; d-arc—winged. elm: 4.3.25 eee (E) 
Upland prairie 
Crowley’s Ridge. 
Sites with silt loam and silty clay loam soils. Soils with A horizon relatively 
shallow; the B horizon hard, impermeable clay. Soils are Memphis silt loam 
and silty clay loam, and Grenada silt loam. 
A. Ridge tops and south, east, and west slopes. Drainage good to excessive. 


18@Shortleaf ‘pine 2) 203 hs se ee ee (38) 
21... Shortleaf; pine—post/ oak’... SS (39) 
23... Post woak vaztiagen 9 kr kee ee (30) 
24. Black’ oak=—post cake: 2.3 ceece) ogee ee (32) 
25. Blacks, oakeahickorys cs sss. ctl So ys eee eee (D) 
28. Scrub oak—winged elm—hickory (F) 
B. North slopes, ravines, gullies, and coves. Drainage and soil as above. 
19. Shortleaf’ pine—white oak 222... (41) 


26. White oak—black oak—red oak ___ (49) 
Ozark and Ouachita Mountains. 
A. South, east, and west slopes, except deep ravines and valleys. 
1. Sandstone soils. 
a. Sites with not excessive slope, A and B horizons not shallow nor ex- 
cessively stony. Soils are phases of Hanceville fine sandy loam and 
very fine sandy loam, Upshur loam and fine sandy loam, and Conway 


silt loam. 

29. Black~oak—-white ‘oaks... 3 (G) 
30. Shortleaf pine—black oak—white oak — (H) 

b. Intermediate sites, between a and c. Soils as above. 

18. Shortleaf “pine. 32 s22po oho ee ee (38) 
21. Shortleat pine—=post oak 22 cece ee (39) 
23. Post. oak: 22.0 =i ee eee (30) 
25. Black ‘oak==hickorye 220209 ieee (D) 


c. Sites with excessive slope and/or with shallow A and B horizons, 
or with excessive stone in A and B horizons. Soils are phases of 
Hanceville shale loam, Hanceville stony loam, Upshur stony loam, 
Talladega stony silt loam, and land classified as “rough-stony.” 


18. Shortleaf. pihe (2S a (38) 
22. Post oak—blackjack aie Soh Te PONCE, eae ee ee (31) 
21. Shortleaf pine—post oak a= === ee en ee (39) 
30. Scrub oak—=winged elm=—hickory =.=. aaa (F) 


31. Shortleaf pine—scrub oak—winged elm—hickory_. (I) 
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d. Rather poorly drained, inter-range flats, and broad, flat, shallow- 
soiled ridge tops. Soils with shallow A and/or B horizon, or im- 
pervious B horizon. Soils are Gasconade silt loam, phases of Con- 
way silt loam. 
e2euronvenak—_piack> oak —elm o26.. 7 2 e (J) 

Prairie 
2. Limestone soils. 

a. Sites with not excessive slope; A and B horizons not shallow nor 
excessively stony. Soils are phases of Baxter silt loam, Clarksville 
silt loam, Hagerstown silt loam, Decatur silt loam, and Izard fine 
sandy loam. 


26. White oak—black oak—red. oak sec2-cee-- (49) 
go yplack oak-—white Oak: 220 ne a (G) 
30. Shortleaf pine—black oak—white oak (H) 
b. Intermediate sites between a and c. Soils as above. 
omonoriGal pine ce nubs ibert sib Vu | dea Sa Ghee (38) 
Zie Sportiest pine—post Oak osc: hes snsis Migs Sa (39) 
Pas OT a i EO et oe EE ees TENS See (30) 
Zoe ACh Oak BICKOLy F< -e wee Fe ee (D) 


c. Sites with excessive slope, or A and B horizons shallow and/or very 
stony. Soils are phases of soils named in a, and Clarksville stony 
loam, Baxter gravelly silt loam, and Lebanon silt loam. 


PiPnonOrticar. pine — post Oak t= ati is ade ces (39) 
30. Scrub oak—winged elm—hickory __._-2--- (F) 
SOoPPbaStern FOUNCedaT 8 ne eR Oe oe ok Pen (46) 


B. North slopes, deep gulleys, ravines and coves. 

1. Sites with not excessive slope; A and B horizons not shallow nor ex- 
cessively stony. Soils are phases of Upshur, Decatur, Hagerstown, 
Baxter, Clarksville, and Izard silt and sandy loams. 

26. White oak—black oak—red oak _ (49) 
19. Shortleaf pine—white oak (rarely)... (41) 

2. Rather steep sloping sites, or sites with soils having shallower or 
stonier A and B horizons. 

ZomeD avec cee post roak. 2505 Pe ee ee ee (32) 
Toonortleatapimen (rarely), <a22s5 4) fel et ee ee (38) 
C. Stream valleys. 

1. Small stream valleys with narrow floodplain. Alluvial soils, usually 
with considerable sand, gravel, stone, or silt. Soils are Atkins silt loam, 
Huntington loam, Pope silt loam, Waynesboro loam, Wabash silt 


loam, etc. 
34. Soft maple—red birch—elm—cottonwood—sycamore.._ (K) 
O5-,pilver maple—American elm 2... (60) 
moe ivergpirch sycamore 22 <2 (59) 
De ostvosk— black -oak—elm a. (J) 


(A) Willow oak—cow oak—cherry bark oak. Putnam and Bull, “The trees of the 
bottomlands of the Missisippi Delta Region”. Southern Forest Experiment 


Station Publ. New Orleans, La. 
(B) Willow oak—water oak—spotted oak—overcup oak—gum—tred maple. 


Hitherto undescribed type. 
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(C) Loblolly pine—willow oak—red maple—red gum. Hitherto undescribed type. 


(D) Black oak—hickory. See “Notes on forest types of northwestern Arkansas”. 
The Amer. Midland Naturalist. 16(3) :417-421. 1935. By the author. 

(E) Bois d’arc—winged elm. Hitherto undescribed type. 

(F) Scrub oak—winged elm—hickory. See Lit. Cit. (D). 

(G) Black oak—white oak. Recently described by staff members of the Central 
States Forest Experiment Station, Columbus, Ohio. 

(H) Shortleaf pine—black oak—white oak. Phase of above, with pine. 


(1) Shortleaf pine—scrub oak—winged elm—hickory. Hitherto undescribed type. 
(J) Post oak—black oak—elm. See Lit. Cit. (D). 


(Ke) See Tait’. Crt (D): 


SoIL-TOPOGRAPHIC FEATURES INFLUENCING 
THE RATE OF GROWTH OF TREES 


The following conclusions are largely 
based on a study of the rate of growth of 
shortleaf and loblolly pine as related to 
soil characteristics. Similar, but less, 
study has been made of associated decidu- 
ous species. In the case of deciduous 
species having similar range in adaptabil- 
ity to soil conditions, it seems, on the 
basis of present knowledge, that the fol- 
lowing general conclusions also apply. 
This is true qualitatively, but not quan- 
titatively, of course. 

The best pine sites (from the standpoint 
of rate of height growth) are those of 
small stream valleys in the coastal plain 
region, such as the types in the Ochlocko- 
nee series. Such soils are recent wash 
from silty or sandy loams, and are im- 
mature and loose throughout three feet 
or more. The A horizon is relatively 
deep, with a favorable mixture of sand- 
silt-colloid; that is, high silt and/or sand 
and low colloid content. All have good 
subsoil drainage, but a favorable and 
usually constant water supply. Another 
good pine soil is Caddo silt loam, which 
is flat, with only fair surface drainage, 
but with a deep A horizon which is high 
in silt and sand. The B horizon is of 
such nature as to permit at least fair 
subsoil drainage. 

Sites of intermediate quality, compris- 
ing a large percentage of forested land 
of the coastal plain region, are on roll- 


ing, sandy loams, or silt loams with 
rather shallow A horizon, and _ heavier, 
somewhat impermeable subsoil. The A 
horizon of the sandy loams is around 20 
inches in depth, and the B horizon varies 
from friable to plastic sandy clay or clay. 
Such soils usually have good surface 
drainage and fair to good subsoil drain- 
age. The A horizon of the silty soils in 
this class is around 22 inches in depth, 
high in silt, and the B horizon is rather 
heavy and somewhat impermeable, with 
around 40 per cent colloid content. These 
soils have fair to poor surface and sub- 
soil drainage. 

The mountain soils of the state are 
among the poorer ones for pine. On 
slopes not exceeding 40 per cent, site 
indices range from 40 to 70. Slope and 
exposure are two “external” factors that 
are highly influential in the determina- 
tion of the low site value of these soils. 
Surface drainage is, of course, excessive. 
The soils themselves are for the most part 
gravelly and stony. The sandy A horizon 
is usually not over 17 inches deep, and 
the sandy clay B horizon is usually stony 
and fairly permeable. 

Sites where the slope is excessive, or 
the soil extremely stony or gravelly, have 
site indices for pine as low as 35 to 50, 
the poorest pine sites yet observed in the 
state. 

The soils of Crowley’s Ridge, in the 
eastern part of the state, also have low 
site value for pine. Site indices range 
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from 45 to 55, the range being due large- 
ly to differences in slope and exposure. 
The unfavorable features of this soil are 
‘its shallow A horizon and hard and com- 
pact B horizon, high in colloid. 

There is an obvious relationship be- 
tween rate of height growth of trees and 
recognizable quantitative group combina- 
tions of factors, such as are summarized, 
for instance, in a specific soil type of 
specific slope and exposure. There is 
even more evident relationship between 
rate of height growth and specific soil 
profile characteristics. It has been pos- 


sible to determine some of these profile 
characteristics as they are related to good, 
bad, or indifferent growth rate. These 
have been briefly described in the fore- 
going discussion. 

Summarily speaking, soil features in- 
fluencing available water seem to be more 
influential than any others in determining 
the rate of growth of pine trees. These 
factors are, of course, degree of slope 
and its effect on drainage, exposure as af- 
fecting surface losses, and the depth, or 
spatial relationship and physical struc- 
ture of the horizons. 


CONTRASTS BETWEEN THE SOIL PROFILES DEVELOPED 
UNDER PINES AND HARDWOODS 


By P. R. GAST 


Harvard Forest 


long been recognized as associated 
with the qualities of the site. By 
the terms “piney soil”, “white oak land”, 
and “hickory bottoms” the pioneers de- 
scribed land available for settlement (8). 
Herbaceous and shrubby plants are now 
used more or less successfully as “indi- 
cators” of site fertility in the northern 
spruce and pine forests—Sweden (13), 
Finland (2), Canada (9, 4). The pres- 
ence and development of these plants re- 
flect partly, but not completely, the qual- 
ities of climate, water, and soil which 
enter into site productivity. These site 
conditions are thus considered to be the 
controlling factors of which the vegetation 
is the resultant. 
The first two factors, climate and wa- 
ter, may be altered by interference with 
Alterations in the micro- 


G ong types of vegetation have 


the vegetation. 


climate under a forest canopy and the 
moisture-retaining capacity of the forest 
floor follow woods operations forthwith. 
But the soil-building process is ordinarily 
regarded as slowly moving. In the humid 
forest regions it consists of the physical 
and chemical weathering of the mineral 
particles and the slow transport down- 
ward of colloidal humus, silica, iron, and 
alumina. Stratification characteristic of 
the podzol and the podzolic profiles re- 
sults. The effect of vegetation on the 
soil climate and on the chemical nature 
of the contribution of the vegetation to 
the soil are stressed in detailed descrip- 
tions of the physical and chemical changes 
(14, 10). It is apparent that quick, dras- 
tic changes in the rates of these processes 
as the result of vegetational differences 
are not expected. 

Hence the interest aroused by descrip- 
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tions of the soil variations under various 
forest covers. This interest dates from 
the studies by P. E. Miiller (15) on the 
differences under beech forests, conifer- 
ous forests, and heather in Denmark. 
More recently Tamm (18) and Lundblad 
(12) have made notable contributions to 
our knowledge of the alternations of soil 
types under beech, oak, spruce, and pine. 
The significant differences are in the rela- 
tive distribution of organic matter in the 
soil profile from the top downward, and 
the various intermediate and end products 
in the disintegration of the organic matter. 

Under the coniferous stand at one ex- 
treme is the tendency to produce the 
podzol profile. The greater part of the 
organic matter is found above the mineral 
soil with a lower minor concentration in 
the mineral soil. This soil enrichment 
results from the coagulation of organic 
material transported downward in_ the 
disperse state of minute particles sus- 
pended in water. 

The profile at the other extreme is 
found under certain hardwoods. By July 
or August the total leaf fall of the 
preceding autumn disappears, leaving no 
organic matter on the surface. In the 
soil there is no concentration of organic 
material in horizontal zones at various 
depths. From the top downward there is 
a uniform decrease in humus content 
which sometimes does not disappear until 
a depth of thirty inches is reached. Be- 
tween these two extremes various inter- 
mediate profiles are recognized. 

Recognition of the agencies involved in 
the formation of these different profiles 
is essential if the highest soil fertility is 
to be attained by treatment of the forest. 
Further observations by Bornebusch (1) 
in Denmark verify the earlier conclusions 
of P. E. Miller that the soil fauna are of 
great importance in determining the 
course of disintegration of the annual 
fall of leaves and needles. In a_pene- 
trating review of present information, 
Romell (16) advances an hypothesis to 


account for the formation of profiles dif- | 
fering as widely as those just cited. It 
is suggested that an adequate explanation 
is not to be found in the individual ef- 
fects of any of three agencies working 
alone—acidic or basic substances, fungi, 
and soil invertebrates. Rather, the ef- 
fect on the profile is brought about prin- 
cipally by the action of the biological 
agencies, including interaction between 
them. It is therefore interesting to deter- 
mine how the vegetation may bring about 
changes in soil flora and fauna. 

As might be surmised, greater contrasts 
between the vegetational effects on the 
soil are found where there is the possi- 
bility of alternate occupation by the floras 
of two regions. Such is the situation of 
the Harvard Forest in the tension belt be- 
tween the coniferous types of the North 
and the hardwoods of the central states — 
(6). It follows that the forest is in the | 
region of gray-brown podzolic soils in 
which the true podzols are formed under 
coniferous stands in certain sites. Further- 
more, the land history lends itself to the 
study (7) of the influence on the soil of 
the succession, (a) tillage or pasturage, 
(b) old field white pine, (c) hardwood. 

Under the pine there is a_ tendency 
for the organic needle remains to accumu- 
late on the surface of the soil. Before the © 
occupation by pines the top nine inches 
of mineral soil in the abandoned fields 
is colored by organic matter of which 
the soil contains more than 5 per cent 
by weight. This dark brown horizon be- 
comes progressively more shallow the 
older the pine stand. After clearcutting, 
the pines on loam soils are succeeded by 
hardwoods originating as natural advance 
growth. Under certain hardwoods the 
tendency of organic leaf remains to ac- 
cumulate on the surface of the mineral 
soil is minimized and the depth to which 
organic matter enriches the mineral soil 
increases. 

An attempt was made to arrange the 
species found on the area sampled in the 


>> 
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course of the study according to their ap- 
‘parent contribution of organic matter to 
the soil (7, Table 2). Since hardwood 
stands containing only a single species 
were not available the rating was ob- 
tained by comparison between stands of 
varying composition. A tentative and ap- 
proximate order of decreasing contribu- 
tion was ventured: white ash, elm, bass- 
wood, paper birch, aspen, gray birch, 
black cherry, pin cherry, hornbeam, chest- 
nut, white pine, beech, white oak, and 
red oak. 

Although corroborated by depths of the 
dark brown soil found in the profiles, the 
order in the above series was based part- 
ly on observation of the amount of relics 
of leaves of various species remaining on 
the surface of the ground at different 
times during the summer. If the stand is 
composed mostly of the first species in the 
list, the mineral soil is visible early in 
the summer through a thin covering of 
trash consisting of twigs, ash petioles, and 
fibrous plant remains (5). Much of this 
material is piled in middens around the 
openings into the burrows of angleworms. 
Their presence accounts for much of the 
rapid changes in the soil under hard- 
woods following pine. 

In studies on the invertebrates of these 
soils, Johnston (11) made observations 
on the activity of the large angleworms 
Lumbricus terrestris (L.) Miller.  Re- 
affirmed are the assertions of Charles Dar- 
win concerning the tremendous impor- 
tance of earthworms in the soil-building 
process, a conclusion he first stated in 
1837, and further substantiated by evi- 
dence collected during the subsequent 
forty years (3). Of importance here 
are the observations by Johnston on the 
food preferences of the angleworm. He 
found that of six species studied in lab- 
oratory feeding experiments, the large- 
toothed aspen, white ash, and basswood 
were accepted immediately in that order. 
Sugar maple and red maple were taken 
less avidly; the latter was not entirely 


consumed. Red oak was not eaten. Field 
feeding plots were also established. In a 
site under white ash containing a numer- 
ous angleworm population the rates of 
decomposition were as follows: “... white 
ash and paper birch completely decom- 
posed after one active season, red maple 
completely decomposed after two active 
seasons, red oak almost completely de- 
composed after two seasons, and white 
pine about thirty per cent decomposed 
after two seasons.” 

These notes were taken on plots con- 
taining pure samples of leaves. The 
leaves were collected immediately after 
they fell in the autumn and were dis- 
tributed to form a layer two inches deep 
on areas five by two feet from which the 
trash had been removed leaving a clean 
mineral-soil surface. They were covered 
by a screen attached to a wooden frame, 
in order to prevent the addition of fall- 
ing leaves and the loss of leaves by blow- 
ing. By August of the following sum- 
mer, of the two inches of ash leaves 
nothing remained on the surface of the 
soil except the fibrous petioles and mid- 
ribs of the leaflets collected around the 
middens. Dissection of the burrows 
showed that the rapid disappearance of 
leaves from the surface was the result 
not only of surface feeding but of the 
introduction of whole leaves into the bur- 
rows as was described by Darwin (3, 
pp. 55-112). 

The admixture of whole leaves into the 
mineral soil in this manner must be of 
extraordinary importance. There is a 
reciprocal beneficial effect on the course 
of the decomposition of the organic ma- 
terial and on the chemical weathering of 
the mineral particles. The addition of 
sand to humus in storage experiments 
increases the bacterial action as shown 
by increased nitrate formation. it has 
long been known that the products of 
biological decomposition are among the 
chemical agents responsible for the chemi- 
cal attack on the soil minerals. Car- 
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bonate, nitrate, and sulfate ions are as- 
signed a role in the disintegration of the 
mineral particles. 

It happens that the mineral ash content 
of the various species of leaves more or 
less parallels their apparent attractive. 
ness to the angleworm as food. The 
“more demanding” hardwoods, whose 
leaves are a favored food of angleworms, 
are “heavy feeders”. It is believed that 
they “pump” the basic nutrient elements, 
potassium and calcium, from the deeper 
soil levels. Possibly the parallelism be- 
tween preference and mineral content is 
not fortuitous, and the worms do recog- 
nize the higher mineral content of the 
favored food. (Differences in textures of 
the leaves had been suggested as the rea- 
son for the preferences by R. T. Fisher). 

Yet it would appear that it is the first 
step, the carrying down of the whole 
leaf into the soil, which should be 
stressed. The leaves drawn into the bur- 
rows are used as food and _ intimately 
mixed with mineral particles in the giz- 
zards of the angleworms. The feces ap- 
parently form a substrate promoting bac- 
terial activity. Since the ejecta dry into 
crumbs there results a loose, porous, 
permeable soil. Furthermore, by tritura- 
tion in the digestive tract the mineral par- 
ticles are physically made more sus- 
ceptible to the action of chemical agents. 

By the continued action of worms the 
stratification of the soil into sharply 
separated horizons is obscured. By carry- 
ing to the surface material from the 
lower layers they neutralize the down- 
ward movement of the soil material. 
When their activity is continued for suffi- 
cient time, they work through the layer 
in which chemical enrichment usually 
takes place. Yet at the beginning of the 
transformation the previously found pod- 
zol profile may still be evident if ex- 
amined by chemical tests for mineral 


colloids—silica, iron, alumina. Hence 
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separate strata can be identified chemi- 
cally within the preformed upper depleted 
stratum. During such transformations the 


limits of the strata showing differences in | 
color do not coincide with chemically — 


determined limits of the A and B horizons. 


The transformations brought about by 
angleworms illustrate the most drastic 


change which may be brought about by 
the soil invertebrates. 
of worms does not ensure the transforma- 
tion described. Some worms do not pass 
into the mineral soil, but are active only 
in the superficial organic material. On 
the other hand, other invertebrates may 
form mull (17). As yet we know very 
little about the food preferences and the 
habits of the prolific soil fauna instru- 
mental in bringing about the dynamic bal- 
ance apparent in the various types of 
humus. Worms are frequently but a 
minor part of the total population. Be- 
cause of the outstanding results brought 
about by angleworms they are cited as 
an extreme case. But these extraordinary 
transformations are not as yet found over 
any large part of the forested area in the 
Northeast. 

These considerations, the writer be- 
lieves, should have an important bearing 
on the subject of humus classification. 
The organic material in the angleworm 
soil is the highest development of the 
sort designated as mull; the unincorpor- 


ated organic material found on the sur- | 


face soil above the extreme podzol pro- 
file is the sort of humus for which the 
name mor is used.t The question arises, 
to which of these groups should certain 
intermediate form of humus be assigned? 
Thus, a type of superficial organic matter 
showing but a small admixture of miner- 
al soil particles is grouped with the mulls. 
If it is so thin that (a) the amount of 
increased “biological” weathering brought 
about in it does not involve any consider- 
able depth of mineral soil, (b) in its 


“See “Nomenclature of forest humus layers” by S. O. Heiberg in this issue. 


But the presence 
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formation there can be no _ significant 
neutralization of the processes which re- 
sult in stratification, then it should be 
called a mor in the opinion of the writer. 
It will be objected that such criteria call 
for laboratory determination, and are not 
recognizable by field inspection or tests. 
Such criticism is well taken, but is met 
by the suggestion that increased knowl- 
edge and the development of simple field 
tests will make elaborate tests supple- 
mentary to field inspection unnecessary. 

A further problem is the extent to 
which vegetational succession and the as- 
sociated biological differences can con- 
_ fuse the identification of soils under for- 
est stands as they are re-examined in the 
course of time. For information on this 
_ problem it is important that provision 
can be made for the periodic investiga- 
tion of soils in managed forests which 
have been intensively mapped for soils 
and cover. This problem bears on a rel- 
evant query. To what degree may the 
formation of “young” profiles or the 
failure to develop “normal profiles” (14, 
Plate 6) within the area of the gray- 
brown podzolic soils be due to the alter- 
nation of vegetational types? There is 
ample evidence that the primeval forest 
was not static. Of practical as well as 
philosophical interest, the question has a 
bearing on how the maximum in forest 
soil fertility is to be achieved and main- 
tained. 
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PHYSICAL AND CHEMICAL STUDIES OF TWO CONTRASTING 
CLAY FOREST SOILS’ 


By ROY L. DONAHUE 
Mississippi State College 


HE late Dr. C. F. Marbut, when 
asked how deep the true soil ex- 
tended, replied, “In most cases eight 

feet or less”. (9). 

With this in mind, samples of heavy 
clay soils were taken to a depth of eight 
feet for the purpose of comparing the 
total amount of several important mineral 
elements present in two contrasting forest 
soils. The “poor” clay soil chosen is 
represented by a member of the Flat- 
woods region, namely, Lufkin clay, while 
Sharkey clay, a “rich” soil from the 
Yazoo-Mississippi Delta, is analyzed for 
comparison. - Both soil types may be con- 
sidered forest soils but for different rea- 
sons. Lufkin clay is too impervious for 
most cultivated crops, giving rise alter- 
nately to excessive wetness and to exces- 
sive dryness. On the other hand Sharkey 
clay lies at such a low topographic posi- 
tion that unless it can be economically 
drained the hazard of damage to crops 
by flooding renders it better suited on the 
whole to trees than to corn or cotton. 

No contrast exists in either the average 
annual precipitation or the normal an- 
nual temperature in the regions where 


these soil samples were taken; the former 
being about 52 inches and the latter 64° 
F. Neither does the elevation above sea 
level vary more than from 100 to 150 
feet. 


LocaTION 


Lufkin clay is probably the dominant 
soil type on the area labeled “Flatwoods” 
in Figure 1. The area occurs as a north- 
south belt 6 to 12 miles wide across the 
northeast corner of Mississippi, the ex- 
tension of which may be found in both 
Tennessee and Alabama. The Sharkey 
clay under consideration (Figure 1) is a 
very common member of the young Delta 
soils. Its distribution is wide in the first 
bottom flats lying between the Yazoo 
River and the Missisippi River. 


NATIVE VEGETATION 


The term “Flatwoods” connotes infer- 
tility, whereas “Delta” implies fertility. 
A glance at the forest cover in the Flat- 
woods is all that is needed to predict 
that the soil is not “strong” nor produc- 


1 . . AO) 
The term “forest soils” as here used refers to any soils that originally supported trees and 
whose best use at the present time is primarily centered in timber production. 
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Fig. 1.—Showing the locations at which soil samples were taken for analysis. (After J. C. Scott) 
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tive. Contrastingly, the tall thrifty trees 
of the Delta leave no doubt in one’s 
mind of its superiority for growing plants. 
A keen observer, Dr. Eugene W. Hilgard 
(5) more than seventy-five years ago 
wrote: 

“‘Apriculturists are accustomed to judge 
of the quality of lands by the natural 
vegetation which they find upon it. . 
As a general thing, the forest growth, 
when considered not only with regard to 
the kind (species) but also to the form 
and size of the trees, is a very safe guide 
in judging of the quality of land; and the 
systematic study of the subject, in connec- 
tion with analyses of soils, promises re- 
sults of the highest practical importance. 

. . But this criterion may, not unfre- 
quently, lead to grave mistakes, unless a 
proper examination of the character of 
the soil and subsoil be made at the same 
time.””? 

Present forest cover on Lufkin clay is 
dominated by loblolly pine (Pinus taeda), 
post oak (Quercus stellata), shortleaf 
pine (Pinus echinata) and several mem- 
bers of the red oak group (Quercus sp.). 
This tree growth is similar to the vegeta- 
tion described by Hilgard (5), differing 
in the presence of loblolly pine that was 
not mentioned in 1860. 

Species known to grow on Sharkey clay 
in great abundance are cypress (Taxodium 
distichum), bottomland red oak (Quercus 
nuttallit), pecan (Hicoria pecan) and 
overcup oak (Quercus lyrata). 


Previous TREATMENT 


The cultivated land’ on Lufkin clay 
where soil samples were collected has 
been in continuous cotton for over twenty 
years and has received no stable manure, 
fertilizer, or green manure, save a sprink- 
ling of stable manure on the more in- 
fertile spots whenever the farm operator 
“got around to it.” 


Virgin Lufkin clay adjoins the cropped 
fields and where the only sample was 
taken, the woods are dense, showing no 
indications of a forest fire. However, the 
tract of woodland undoubtedly has been 
burned. 

Fire history on the virgin Sharkey clay 
points to a burning on an average of 
every two years as far back as anyone 
has been able to recall the facts. Only 
about a 30 per cent stand of forest trees 
escaped the loggers, and most of them are 
small saplings. 


Sort DESCRIPTIONS 


Lufkin Clay.—The Flatwoods belt (lo- 
cally called “grey postoak”) lies almost 
flat at an elevation of from 200 to 300 
feet above sea level. According to Logan 
(6), the principal soil (Lufkin clay) is 
a residual product derived from Porter’s 
creek clay of the Eocene epoch. Scar- 
seth (10) states, “One characteristic of 
the unweathered parent material of these 
soil series (including Lufkin, Oktibbeha 
and Eutaw) is that it is very impermeable 
to movements of air and moisture.” The 
Lufkin series is the least weathered soil 
of this group. 

Scott (11) gives us the following de- 
scription of the Lufkin series: 

“A horizon. 0-6 inches. Gray to red- 
dish-brown sandy silt or clay loam. 

“B horizon. 6-24 inches. Gray to 
brownish-yellow plastic, sticky clay. 

“C horizon. Below 24 inches. Yellow- 
ish, gray or drab, impervious, tough, 
plastic, sticky clay. Black concretions are 
not uncommon. 

“A poor soil, short life, extremely sus- 
ceptible to weather conditions, low agri- 
cultural value. If weather conditions are 
favorable, it may produce heavy yields, 
which makes it dangerous as a loaning 
area.” 

In some cultivated fields of Lufkin clay 


; *A more elaborate discussion on the relation of soil character to vegetation may be found in 
Hilgard, Eugene W., Soils. MacMillan Co., New York. 1906. Pp. 487-549. 
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crawfish do considerable damage to crops, 
the lower soil layers being of such an 

impervious nature as to hold water for 
these crustaceans. 

A general statement may be quoted from 
Hilgard (5) that summarizes the quality 
of land displayed by Lufkin clay: 

“The heavy Flatwoods soil is not in 
itself very thrifty, even where it is of 
considerable fertility; the crop requires 
time for its development; and, if put 
into the ground late in the season, in 
consequence of a late and wet spring, it 
is liable to be overtaken by the summer 
drought before it is able to resist it.” 


SHARKEY CLAY 


Sharkey Clay.—Recognized by Marbut 
(8) to be the most extensive soil of the 
Mississippi lowland (which in itself oc- 
cupies about 6,000 square miles) Sharkey 


_clay lies in the “black swamp” at an ele-: 


_ vation of about 120 feet above sea level. 
Its topography is flat save for a few low- 
winding ridges that rise one or two feet 
high and are easily recognized by the 
greater abundance of oaks growing upon 
them. According to Hendrickson and 
McKeehen (3): 

“Sharkey clay, to a depth ranging from 
eight to fifteen inches, consists of brown 
or dark grayish-brown plastic silty clay 
or clay conspicuously mottled with bluish- 
gray, rust brown and yellow. This over- 
lies very tenacious plastic bluish-gray clay 
profusely mottled with yellow and rust 
brown. On drying the soil cracks deep- 
ly and crumbles into small cubical ag- 
gregates; hence the Jocal name of ‘swamp 
buckshot land’. Both surface soil and sub- 
soil are neutral in reaction. 

“This soil is more extensive than all 
the other Mississippi bottomland soils 
combined. ... It is entirely forested with 
overcup oak, swamp white oak, gum, 
cottonwood, sycamore . . . willow, and 
cypress. ... 

“Drainage is very poor. 


The soil is 
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covered with water during rainy periods 
and is soon flooded when the river be- 
gins to rise. Quiet backwaters are ponded 
over it for long periods in the winter and 
spring. .. . During dry periods most of 
the surface water drains off. . . . The 
land is extremely fertile, but cultivation 
is useless without adequate levee protec- 
tion and drainage.” 


SAMPLING THE SOILS 


Soil samples were taken in each case 
with a four-inch post-hole auger, each 
foot to a total depth of eight feet. In 
the virgin soils a separate sample was 
collected of the black humified organic 
layer. It was planned to sample each 
natural horizon, but, except for the hu- 
mus layer in the woods and an A horizon 
in the Lufkin clay, no further profile was 
in evidence. The remaining samples were 
collected in each foot of depth. Alto- 
gether, five samples of virgin Sharkey 
clay were taken for analysis, one of vir- 
gin Lufkin clay, and eight samples of 
cultivated soil of the latter type. The re- 
sults here displayed represent the average 
of each. 


MECHANICAL ANALYSIS 


The percentages of sand, silt, clay, and 
fine clay were determined by the Bouyou- 
cos hydrometer method (2). An effort 
was made to find wherein Sharkey clay 
differed from Lufkin clay, inasmuch as 
forest plantations are to be established 
on both types and the growth recorded. 

Hicock and others (4) state: “The silt- 
plus-clay content (Bouyoucos method) of 
the Aj-2 horizon showed a fairly good 
correlation with site index for values up 
to 25 per cent, but above 25 per cent 
there was no correlation.” This conclu- 
sion was based upon the growth of red 
pine in Connecticut. Figure 2 shows the 
silt-plus-clay content of what corresponds 
to the Aj-2 layer to be about 75 per cent 
in the case of Lufkin clay and over 80 
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Fig. 2—Mechanical analysis of silt-plus-clay. 
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Fig. 3.—Chemical analysis of total calcium. 


STUDIES OF TWO CONTRASTING CLAY FOREST SOILS 


21 


: r { ot ; seer ccearepeces: : 
Ba HEH sii Hae 
fe tT 
4 H HE H aaa 4 cae 
mI + + ae a 
H HHH : 
4 sag Sue6e see 4 Hi 2 
1 rH 
HE H a tH HH He H 
£H HHH esavasastiaziies 7 : 
He 4 H H Hi 
+4 Ht iste aH acerie : ct H : 
as t THN : reo H E ams FEE i 
H t { : suas 
ze EE HH + HH 
st 3 t i if H Poo 
: zs HH H HH Ht i ret rt E 4 “ ise 
Ht : 28 Poort | 
att H A zs szetis: = 
1 suun sane0 SGBE Eu) t +t r +H HH 
Ent Hee eat 
: Et : 3 
; i aeraieaitiae ane Hoe : : aati 
HH rt 
+ HE r i rH + Ht HH HH 
t ee tt ae tt cH fi f is ; 
Piotr t t ctr 
Ene Hehe 
ze H Ht 
Ht i - + Ht 
Fig. 4.—Chemical analysis of potash. 
t sees sueseaeces seuer + 
t iss oe bes Sensuous i 
Ht ry H+ _ T Hh 
srisiats HH pesipeces Ht 
t T r+ i H 
; 
H mens eees guteeeeseviel EH Ts H 
HT ; i st Ha 
t rs TT Ht HH 
+H Ht HHH Ht 
Ty 4 
iT HE 
su HHH iow rH a HEH om 
HH 
# +t soecee t t H 
z : : : 
HH H 
=H rH HH 
° t HH : 
= if HH H 
met s 
1 rr ioe! Ht ioe HHH H 
rt Ae rt al 
at rt Peo H +441 
rH rH H H 
a HH - H 
H sr H 
rH T t 
H H EEE = i i 
2 | 
: Hs 
adecdeesateontiecations ccaiesatfasestasttsnas esaeiiecateaaastaacae Sree 


Fig. 5—Chemical analysis of nitrogen. 
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per cent for Sharkey clay. It is prob- 
able that both soil types contain too much 
silt-plus-clay and too little sand for the 
best growth of trees. The striking fact 
is, however, that there is but little dif- 
ference in the mechanical analyses of the 
two types. Although no tree measure- 
ments were made, it is known that trees 
in the Delta on Sharkey clay grow faster 
than on the Flatwoods (Lufkin clay). If 
this is accepted, the conclusion then 
reached agrees with Auten’s conclusion, 
based upon tree growth in Pennsylvania 
(1): “Volume growth of wood seems to 
be somewhat independent of soil texture 
on this area.” 


CHEMICAL ANALYSIS 


The soil samples were analyzed for 
moisture,® loss on ignition,* and. total 
calcium, magnesium, potash, phosphorus, 
nitrogen and acidity (pH). 

Upon speculation, one would say that 
the Delta soil is higher in all of the 
potential elements of fertility as deep as 
soil samples are ordinarily taken, and 
this is borne out by the facts here pre- 
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sented. But how about samples collected 
as deep as tree roots grow?® The picture 
is different. (See Figures 3, 4, and 5). 

At a depth of six to eight feet the 
Sharkey clay contains less moisture, or- 
ganic and volatile matter, magnesium, and 
silt-plus-clay, and no greater amounts of 
potash, phosphorus, and nitrogen. No 
logical explanation can be given for this 
phenomenon. 

It seems evident from a study of the 
accompanying graphs that fewer of the 
elements of fertility exist between two 
and four feet than at a greater or shal- 
lower depth. This condition may be due 
to the presence of a large per cent of 
tree roots existing and feeding from this 
soil layer. 


SUMMARY 


Physical and chemical determinations 
were made of virgin Sharkey clay, a 
Delta’ soil, Lufkin clay (virgin), and 
cultivated Lufkin clay, both called Flat- 
woods. The analyses made include the 
total moisture, loss on ignition, calcium, 


magnesium, potash, phosphorus, _ nitro- 


TABLE 1 
COMPARATIVE CHEMICAL AND MECHANICAL COMPOSITION OF THE SURFACE SOIL OF LUFKIN CLAY 
AND SHARKEY CLAY* 
(Given in per cent of total on a dry basis.) 


Determination Sharkey clay Lufkin clay 
Gieger® Logan (6) Gieger® Scarseth (10) Logan (6) Hilgird (5) 

NWoisture eee 24.93 18.06 13.72, (e) 
Organic matter 12.81 8.73 5.68 (c) 
Calcront 1.40 1.205 (c) 0.41 0.44 (c) 0.28 (c) 0.178 
Magnesium ___ ial 1.11 0.90 (c) 0.831 
Rotashees es ot 1.24 0.7366 (c) Tere 0.92 (c) 0.178 (c) 0.753 
Phosphorous “ss 0.175 0.125 (c) 0.124 0.066 (c) 0.002 (c) 0.034 (c) 0.052 
Nitrogen _ 0.278 0.15-0.25 (c) 0.118 0.07 (c) 
je, eee 6.52 6.76 6.34 (c) 4.9 (c) 
Sand abe teesin meee 19.06 26.28 25.48 (c) 
sib. ae 11.36 30-40 (c) Mb dre 29.40 (c) 55.00 (c) 
Clayaeee enh 69.78 50-65 (c) 51.00 44.57 (c) 45.00 (c) 


Soil samples are from virgin soils unless marked “(c)” meaning cultivated land. 
M. Gieger, chemist for the Mississippi Agricultural Experiment Station, made all of the 
chemical and mechanical determinations contained in this paper. 


“Moisture was determined on freshly collected 


samples dried at 100° C. for three hours. 


z Ailoede f ; 
Loss on ignition represents the moisture free sample heated in an oven to 800° C. for 90 


minutes. 


“Tree roots on Lufkin clay and Sharkey clay were encountered at a depth of about six feet. 
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gen, and acidity, as well as the total per 
cent of sand, silt, clay, and fine clay in 
each of the three above instances. The 
purpose of the study was to try to find 
wherein a previously supposed fertile 
forest soil compared with one thought to 
contain fewer of the elements of fertility. 
The supposition was substantiated by the 
analyses of the soil layers as deep as is 
conventional to sample soils. However, 
between a depth of six and eight feet 
the Flatwoods soil showed a superiority 
of most of the elements of potential fer- 
tility except calcium, which was outstand- 
ingly higher at this depth in the Delta 
soil. No explanation is offered for this 
phenomenon. 
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THE EFFECT OF FREQUENT FIRES ON PROFILE DEVELOPMENT 
OF LONGLEAF PINE FOREST SOILS 


By FRANK HEYWARD 


Southern Forest Experiment Station 


IRE is one of the most important 
ecological factors in the longleaf 
pine region. This vast region ex- 


tends in a continuous strip within the 
Coastal Plain from North Carolina into 


Texas, and is one of the most important 
forest areas in the United States. In it 
forest fires have occurred at frequent in- 
tervals at least during the past several 
hundred years. Frequent mention is made 
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of forest fires in earliest colonial writings, 
such as those of Bartram and other bo- 
tanical explorers. As a matter of fact, 
fires have been of such widespread and 
frequent occurrence that a stand of pine 
timber, however small in area, which has 
been unburned for 15 years or longer is 
a rarity. 

The frequent occurrence of forest fires 
during recent years is well illustrated by 
fire data compiled by the U. S. Forest 
Service. During the seven-year period 
1928-1934, in the 11 southern states from 
Virginia to Texas, an average of 30 per 
cent of the area not under protection was 
burned over each year. 


FIELD CONDITIONS 


Within the longleaf pine region topog- 
raphy varies from flat to gently rolling 
or even slightly hilly. The forest soils 
are prevailingly light in texture, with fine 
sand and fine sandy loam the predomi- 
nant types. 

In spite of frequent fires in the region, 
longleaf pine occurs in extensive forests, 
a condition which may be largely attrib- 
uted to its remarkable fire resistance. 
That the forest exposed to countless re- 
peated fires during past generations 
should exhibit highly individual character- 
istics is not surprising. Both the timber 
stands and the underlying soils may be 
regarded as fire climaxes; that is, impor- 
tant distinguishing characteristics of both 
may be considered as having attained a 
state of equilibrium with all site factors, 
_including fire. Moreover, with the exclu- 
sion of fire, definite changes in these char- 
acteristics ensue. 

it is the purpose of this paper to out- 
line briefly certain conditions of the soil 
profile directly attributable to the influ- 
ence of fire. 


‘,DESCRIPTION OF PROFILE OF SoILs 


Soils subjected to frequent fires exhibit 
several typical characteristics. No Ago 
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horizon occurs, since the forest litter is 
destroyed by fire soon after it begins to 
accumulate. Instead, a vigorous ground 
cover is present (Figure 1). This cover 
consists largely of perennial grasses, al- 
though many broad-leaved herbaceous 
plants are common. The first year fol- 
lowing fire the ground cover is frequently 
spotty with respect to density, and the 
soil may be directly exposed to rain and 
insolation. On all except dry, sandy soils, 
however, the ground cover closes over 
completely not later than the second 
growing season following fire. 

The A, horizon, usually approximately 
3 inches in thickness, is slightly darker 
than the underlying soil. The surface is 
highly impenetrable as a result of expo- 
sure to the elements, and the entire hori- 
zon is decidedly compact and of massive 
structure. It is densely interwoven by 
a mass of roots, largely those of the 
ground cover, the binding action of which 
is particularly manifest in soils of sandy 
texture. Volume weight varies from 1.2 
to 1.6, depending largely on texture. The 
only conspicuous animal activity in sandy 
soil types is that attributed to ants; on 
heavier types earthworms are sometimes 
fairly numerous, as are crayfish on poorly 
drained areas. 

It is apparent from the preceding de- 
scription that the humus layer of burned 
areas is typical of grassland rather than 
of forest. The only source of organic 
matter is the roots of plants. Organic 
matter, therefore, accumulates directly 
within the soil in contrast to forest litter, 
which accumulates on the surface of the 
soil. 

Because of the impermeable surface soil 
of frequently burned areas, infiltration of 
rain-water may frequently be slow. Small 
dams, less than one inch high, are formed 
when rain-waters move over the soil sur- 
face and floating bits of organic matter or 
charcoal come to rest against a stationary 
object, such as a clump of grass, a stone, 
or a protruding root. These minute dams 


| 
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discourage further surface movement of 
water and cause the formation of a series 
of small terraces along their up-hill sides. 
These dams and terraces even occur on 
soils with textural classifications of fine 
‘sand to sand. 

The upper portion of the profile of a 

soil protected from fire is greatly differ- 

ent from the one previously described. 
Under closed stands of pine, a well-de- 
veloped forest floor occurs, and all her- 
baceous plants are smothered completely. 
In understocked stands or in openings in 
the forest, no forest floor is present; in- 
stead, there is a heavy rough of tangled, 
recumbent grass, individual plants of 
which may have leaves more than 30 
inches long. Several species of wire- 
grass (Aristida) and broomstraw (Andro- 
pogon) are the most common plants. 

The A; horizon, particularly where un- 
derlying a forest floor, is highly pene- 
trable, loose, and porous. Volume weight 
of the 0 to 3-inch depth is commonly less 
than 1. The forest floor consists of from 
34, to 1% inches of litter underlain by an 
F-layer from 144 to 11% inches thick (Fig- 
ure 2). No continuous H-layer occurs, 
although in depressions usually less than 
one foot in diameter a trace of H-layer 
may be distinguished. Frequently, direct- 
ly beneath the F-layer a thin layer of 
frass and casts from the lesser members 
of the soil fauna occurs. Earthworm 
activity is common in heavier textured 
soils, whereas excreta, probably from 
myriapods, are usually abundant in sandy 
soils. 

In heavier textured soils where earth- 
worms are active the A, horizon exhibits 
mull-like properties. Earthworms may 
also occur in sandy soils, provided mois- 
ture conditions are suitable. However, 
no sandy soils having mull properties 
have been observed in the region; these 
soils are characterized by mor forms of 
humus layer. 

One of the notable features of the pro- 
file of soils protected from fire is the 
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labyrinth of holes and tunnels of small 
mammals which are absent in soils of 
burned areas. These burrows, probably 
excavated by the pine mouse, usually 
occur within the first 114 inches of min- 
eral soil. In size, they vary only slightly 
from an average diameter of 34 to 1 inch. 
Because of the loose, crumbly nature of 
the soil, the smaller holes of insects are 
not readily found. However, their pres- 
ence in considerable numbers is attested 
by the occurrence of numerous larvae and 
pupae cases. 


Because of the activity of soil fauna, 
the soils of unburned areas feel soft and 
spongy, a condition at once noticeable 
when walking upon them, and one that is 
strikingly in contrast to the hard, compact 
soils of frequently burned areas. That 


no surface movement of rain-waters takes 
place on soils long protected from fire 
is obvious from the preceding comments. 


Fig. 1.—Typical soil profile of frequently burned 
areas. Note the heavy ground cover of wire- 
grass, 
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Beneath the A, horizon the soils of 
burned and unburned areas are morpho- 
logically similar. Although the differences 
in characteristics previously described are 
concentrated within the topmost few inches 
of the soil profile, the fact should be kept 
in mind that this is by far the most im- 
portant portion of the soil. Not only 
are the feeding roots of most plants lo- 
cated close to the soil surface, but it is 
within the humus layer that chemical and 
biological activity takes place. This ac- 
tivity may influence the nature of the en- 
tire profile; a good example is the process 
of podsolization. 

Probably the most striking feature of 
a comparison of soil profiles of burned 
and unburned areas is the great rapidity 
with which soil changes follow changes in 
fire history. In the study of soil mor- 
phology, processes requiring centuries or 
longer for completion are frequently en- 
countered. It is indeed unusual, there- 
fore, to find that only a few years are 
necessary for changes in morphological 
characteristics to take place. 


Pee 
Fig. 2.—Typical profile of s 


oils on areas protected from fire for 10 years or longer. 


Within three years following protec- 
tion from fire, the forest floor is in its 
incipiency. After six years of protection 
the herbaceous vegetation has been notice- 
ably depressed, and, locally, a forest 
Also, by 


this time the soil fauna has already be- 


floor 2 inches thick may occur. 


come active, and the topmost mineral 
soil is subjected to much turning over 
Small but distinct dif- 
ferences in volume weight of the upper 
2 inches of the profile may be found be- 


and excavation. 


tween soil exposed to frequent fire and 
soil protected from fire for only six years. 

After 10 years of protection from fire 
all the changes discussed are readily dis- 
cernible. So intense is animal activity 
during the first 10 or 15 years following 
protection from fire that no further 


marked changes in soil structure occur, 
regardless of how long fire continues to 
be excluded. This statement is based on 
a study of areas unburned for 50 to 75 
years in which no differences were found 
in soil profile between these areas and 


ee 


Note the 


well-defined forest floor which has smothered out the ground cover. 


a 
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others having received protection for only 
10 to 15 years. 


SUMMARY 


The greatest percentage of longleaf pine 
forest soils is morphologically more sim- 
ilar to grassland soils than to forest soils. 
No forest floor is present; instead there 
is a thrifty ground cover composed large- 
ly of perennial grasses. The A, horizon 
is dense, relatively impenetrable, and, de- 
pending on texture, of single-grained to 
massive structure. These characteristics 
are caused by the absence of a vigorous 
soil fauna and by exposure of the. surface 


soil to the elements when annual fires re- 
move the ground cover. 

When fires are excluded, the ground 
cover under closed stands becomes smoth- 
ered out by a forest floor from 2 to 314 
inches thick. An active soil fauna quickly 
becomes established, and as a result the 
A; horizon becomes extremely penetrable 
and porous. Soils of sandy loam, or of 
heavier texture, may exhibit a fine crumb 
structure, and the humus layer may as- 
sume certain mull-like characteristics. 

This entire and abrupt change in soil 
characteristics may take place within a 
period of protection from fire as short 
as 10 years. 


A STUDY OF CERTAIN CALCIUM RELATIONSHIPS AND BASE 
EXCHANGE PROPERTIES OF FOREST SOILS 


By ROBERT F. CHANDLER, JR. 


Cornell University 


noncalcareous forest soils in New 

York State have indicated that the 
former are characterized by a good crumb 
structure, a rapid rate of incorporation 
of organic matter, and the presence of a 
relatively large number of earthworms. 
The noncalcareous soils, on the other 
hand, generally show a more compact 
structure, often single grained, with little 
incorporation of organic matter in the 
mineral soil, and the presence of very few 
earthworms. Furthermore, a differential 
distribution of tree species has been ob- 
served. 

To the extent that different forest tree 
species vary in the base content of their 
foliage, they should influence the supply 
of calcium as well as the pH of the sur- 
face soil upon which they grow. Trees 
with foliage high in calcium should tend 
to increase the pH of the surface soil be- 


C) noncstercous on calcareous and 


neath their canopy. Thus it might be 
possible to create the desirable character- 
istics of a calcareous soil on an acid one 
by altering the forest type. 

In consideration of the above state- 
ments, the study reported in this paper 
was conducted with the following objec- 
tives: 

1. To study the distribution of hard- 
wood species on the two soil types. 

2. To obtain information as to the in- 
fluence of the litter of different forest tree 
species on the exchangeable bases in the 
soil. 

The two soil types used in the study 
of the relation of calcium to the distribu- 
tion of hardwood species were Lansing 
silt loam and Canfield silt loam. The 
former served as a type representing soils 
with an acid surface soil but an alkaline 
subsoil; the latter served as a type repre- 
senting soils with an acid subsoil as well 
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as an acid surface soil. 

These two soil types were derived from 
glacial till, the rock fragments being com- 
posed of sandstone, shale, and limestone 
in the case of the Lansing series, and of 
sandstone and shale in the case of the 
Canfield series. As to drainage, topog- 
raphy, and elevation, the two types are 
very similar. 

Undoubtedly more striking results could 
have been obtained by using a soil which 
was calcareous throughout. Since, how- 
ever, the Lansing and Canfield soils were 
so nearly similar in other respects, it was 
believed that the lime factor could be more 
accurately evaluated by confining the 
study to these two soils. The nature of 
the Lansing soil was such as to permit 
the penetration of the tree roots to the 
calcareous layer. 


DISTRIBUTION OF THE TREE SPECIES 


In the study of the distribution of spe- 
cies on the two soil types, no definite 
plots were established. Woodlots of an 
area of five acres or more were selected 
at random on the two soils. The trees 
were recorded by walking through the 
woodlots and tabulating all trees over 3 
inches d.b.h. which occurred in a strip 
about 100 feet wide. Usually three 100- 
foot strips, the length of the area, con- 
stituted a sample of a given woodlot. Care 
was taken to see that the strips did not 
overlap. 

The results from six woodlots on each 
soil type are recorded in Table 1. The 
results, representing about 5,000 individ- 
ual trees, are expressed in percentage of 
the total number of trees recorded. The 
figures for each woodlot are presented 
separately. The percentages for the prin- 
cipal species are also averaged for the 
two soil types. In the last column the 
differences with their standard errors are 
recorded. Any difference greater than 
twice the standard error indicates odds in 
excess of 20:1 that the difference was not 
due to chance alone. 


The percentage of beech on the Canfield 
soil exceeded that on the Lansing by 41.8 
per cent. The standard error of the dif- 
ference was 9.27 per cent, making the 
figure statistically significant. The reason 
for this condition can only be conjectured. 

Westveld (9), working in Michigan, 
reports that beech tends to distribute it- 
self rather evenly on different soils and is 
not responsive to soil conditions, growing 
satisfactorily on poor soils. The total 
nitrogen content of its foliage is high, 
even on very unproductive soils, which 
indicates that it has a high absorbing 
power for soil nitrogen. The calcium con- 
tent of its foliage is very low, regardless 
of the soil upon which it is growing. If 
this means that beech has a low require- 
ment for calcium, it would indicate an- 
other factor aiding its adjustment to acid 
soils. 

The above statements help to explain 
the high percentage of beech on the acid, 
less productive Canfield soil. The rela- 
tively low percentage on the Lansing soil 
can most readily be explained by suggest- 
ing that the beech cannot compete satis- 
factorily with the other species on the less 
acid, more productive soil. 

Another striking difference in tree dis- 
tributions on the two soil types is the 
occurrence of basswood. The Lansing 
soil averaged 31.2 per cent of this spe- 
cies, while the Canfield soil averaged only 
6.4 per cent. The difference is 24.8 per 
cent, which is statistically significant. 

Westveld (9) reports a high percentage 
of basswood occurring on soils with a 
calcareous subsoil. This may be closely 
related to the fact that the leaves of this 
species contain high concentrations of 
calcium. 

Sugar maple occurred frequently on 
both soil types. The difference was not 
significant. 

Red maple was not abundant on the 
Canfield soil, but was apparently non- 
existent in the woodlots on Lansing soils. 

The writer has never seen a red maple 
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on Lansing soil. It is commonly observed 
that red maple occurs more frequently on 
_ poor sites than on good ones. The reason 
for this condition is not known. 

White ash and ironwood were relatively 
infrequent on both soils, and no sig- 
nificant differences existed. 

American elm occurred more frequently 
on the Lansing soil than on the Canfield. 
Here again we have a species with a rather 
high amount of calcium in its foliage. 
Too little is known about the actual cal- 
cium requirements of the species definitely 
to attribute its distribution to this factor. 

The remaining species consisted prin- 
cipally of red oak, black cherry, pignut 
hickory, and yellow birch, with decreasing 
frequencies in the order named. 


INFLUENCE OF DIFFERENT SPECIES ON THE 
EXCHANGEABLE BASES IN THE SOIL 


_ The influence of the type of forest stand 

on the pH of the soil has been studied 
by a number of workers. Coile (3), 
Shear and Stewart (8) and Plice (7) all 
demonstrate rather marked effects of dif- 
ferent trees upon the pH of the surface 
soil. 

Coile (3) noted a decided increase in 
pH of the surface soil under red cedar. 
Plice (7) showed the litter of white cedar 
to be very high in calcium and to have 
a high antacid buffering capacity. Griffith, 
Hartwell, and Shaw (4) report that white 
ash litter is rapidly decomposed and in- 
corporated in the soil. Hemlock litter, 
on the other hand, has been reported by 
Romell and Heiberg, and by Plice (7) 
to produce a very acid condition in the 
A horizon. Because of the interesting 
preliminary data secured on the above 
species they were selected for use in this 
study. 

In all cases comparisons were made 
between soil under forest stands and soil 
on adjacent open areas. The cleared 
land was either abandoned or used for 
pasture. In the case of the red cedar and 
white ash areas the forest stands repre- 


sented the “old field’ condition, that is, 
the land was cleared over 100 years ago, 
and then abandoned. A portion of the 
area became reforested, naturally, while 
other parts remained open. Soils repre- 
senting the two conditions were sampled 
to give comparisons hetween abandoned 
land and reforested land. In the case 
of the white cedar and hemlock stands, 
a somewhat different condition prevailed, 
in that the forest stands were on land 
which had never been cleared for agricul- 
tural purposes. Apparently the original 
forest had been cut when the land was 
first settled, and the second growth which 
started after this cutting formed the pres- 
ent forest stand. The open areas in both 
cases had never been cultivated, but had 
been used as pasture land. 


TECHNIQUE USED 


The base exchange properties of the 
soils were determined as follows: A 10- 
gram portion of the air-dry soil was 
treated with 50 ml. of neutral normal 
barium acetate, and allowed to remain 
over night at room temperature. The 
suspension was then filtered on asbestos 
by the use of suction and washed with 
successive 25 ml. portions of the barium 
acetate solution until 250 ml. had passed 
through the soil. 

Exchangeable hydrogen was estimated 
by electrometrically titrating the leach- 
ate to neutrality, with 0.1 N barium 
hydroxide. 

The filter was filled once with neutral 
normal barium chloride solution and then 
washed with water until the leachate was 
free of chlorides. The barium saturated 
soil was then returned to a beaker, and 
100 ml. of neutral normal potassium 
acetate added. After the reaction had 
proceeded over night as before, the sus- 
pension was again filtered and washed 
with additional potassium acetate solu- 
tion to give a total leachate of 400 ml. 
The volumes of leachates were previously 
established by tests to determine the 
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ounts necessary to complete the reac- 
ion. The barium content of the leach- 
ate was determined gravimetrically by 
precipitation as barium sulfate. The 
amount of barium present was used as a 
measure of the exchange capacity in the 
soils. The exchangeable bases were es- 
imated by determining the difference be- 
tween the exchange capacity and ex- 
hangeable hydrogen. 

The pH values of the soils were deter- 
mined potentiometrically, using a glass 
lectrode. 

The results are presented in Table 2. 
he exchange capacity and exchangeable 
ases are expressed as milliequivalents 
per 100 grams of air-dry soil. 

The white cedar stand 150 years old 
maintained a high exchange capacity in 
the A horizon, probably due to the pres- 
ence of large amounts of incorporated or- 
ganic matter. The exchangeable bases 
were very much higher than in the open. 
Likewise the percentage of the exchange 
omplex saturated with bases was much 
higher under the forest stand. 

It is believed that this influence was 
due to the high base content and antacid 
buffering capacity of the litter. Plice (7) 
listed white cedar litter as containing 7.4 
milliequivalents of principal bases (Ca+ 
Mg+K) per 5 grams of litter, and also 
showed that 5 grams of litter would in- 
activate 3.7 milliequivalents of hydrogen 
ions. The species ranked high among 
others in both base content and buffering 
capacity. An analysis of the foliage of 
trees growing on this area showed a cal- 
cium content of 1.38 per cent. 

The humus layer type underneath the 
stand of white cedar was a coarse mull. 
it is believed that the humus layer type 
was a direct result of the influence of the 
forest stand. In the section of Maine 
from which these samples were obtained, 
greasy mor! is the more common humus 
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layer type under the spruce-hardwood 
forests. 

The fact that the pH of the soil under 
the white cedar was lower than that of the 
soil from the open area, in spite of the 
higher per cent saturation in the former 
case, is believed to be due to the higher 
content of organic matter in the forest 
soil. Wilson and Staker (10) have shown 
that a peat soil may be over 75 per cent 
saturated and yet have a pH as low as 
ole 

The figures for red cedar and white ash 
present a similar picture with the excep- 
tion that a better correlation between pH 
and exchangeable bases resulted. 

The differences were most striking with- 
in the A, horizons, which indicates that 
the influence largely concerned the sur- 
face soil. Samples were secured down 
to the C horizon. In the lower layers 
the differences between the forest and 
open area soils essentially disappeared. 

Hemlock presents an entirely different 
picture. Here the bases were much higher 
under the open condition than under the 
forest stand. The per cent saturation in 
the A» horizon under the trees was 12.01 
while it was 34.45 in the open. The pH 
for the corresponding layers increased 
from 3.4 under the hemlock to 4.8 in the 
open. 

The humus layer type under the hem. 
lock was a greasy mor with no A, hori- 
zon present. The A» horizon was a gray 
leached zone typical of a podzol profile. 
The profiles under the cedar and ash 
were brown forest soils with a good 
crumb structure. No visual evidences of 
podzolization were present. 

Auten (1) has shown that cultivated 
soils which were originally forested have 
lost large amounts of exchangeable bases. 
His work, however, dealt largely with 
hardwood stands. The results of this study 
agree with those of Auten when the cedar 


'Terminology of Bornebuch and Heiberg used in designating humus layer types. 
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and ash are considered. The hemlock 
results, on the other hand, show that the 
rate of deterioration (as evidenced by 
leaching of bases) was greater an the 
forest than in the open. 

The evidence secured in this paper in- 
dicates that the value of a forest tree 
species in maintaining the productivity 
of the soil is highly correlated with the 
calcium content of its foliage. The cal- 
cium contents expressed as per cent of 
dry material were as follows: white cedar, 
1.38; red cedar, 1.35; white ash, 1.51; 
hemlock, 0.57. Other bases were, of 
course, important, but apparently calcium 
dominated them. 

The influence of the calcium content 
of the litter upon the organic matter and 
structure of the surface soil cannot be 
overemphasized. As Baver (2) pointed 
out, the calcium ion is influential in main- 
taining a high organic matter content in 
the soil and thus aids granulation. 

The fact that such differences existed 
between the soil under hemlock and that 
under the other stands indicates that the 
forest type may be very influential in 
maintaining the productivity of the soil 
from both a physical and chemical stand- 
point. 

No silvicultural interpretations of the 
data will be attempted until similar studies 
have been conducted with other forest 
tree species. 


CONCLUSIONS 


1. Beech proved to be more abundant 
on the Canfield soil than on the Lansing. 

2. Basswood and American elm were 
more abundant on the Lansing series. The 
possibility that this distribution was asso- 
ciated with the calcium requirements of 
the species is suggested. 

3. White cedar, red cedar, and white 
ash tended to maintain a high supply of 
exchangeable bases in the A horizon. 

4. Hemlock caused the soil to become 
more acid and depleted the supply of 
bases in the surface soil. 
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PON conclusion of a_ lysimeter 
study under red pine the writer 
observed a marked difference in 
oil structure in the bare soil tanks as 
compared with the soil and litter tanks. 
e matter appeared to be sufficiently 
ignificant to warrant measurements and 
resentation of the results. 


_ This lysimeter study (2) may be out- 
ined briefly as follows: In the spring of 
1933 a set of six tank-type lysimeters 20 
inches in diameter by 4 inches in depth 
as installed in an 18-year old red pine 
olantation near New Haven. Two of the 
anks were filled with the natural soil 
which was cut out in the proper size and 
shape, and then put in the tanks in 
uarter-sections with as little disturbance 
s possible. These were kept free of 
‘itter at all times. Two other tanks were 
illed the same way and then covered with 
he natural litter cover. The remaining 
wo tanks were filled with quartz sand and 
sovered with the natural litter. All tanks 
ere placed flush with the surface of the 
mineral soil. 
A year later 12 pan-type lysimeters 
were installed in the same plantation, the 
surpose being to compare results obtained 
where natural root competition existed 
with those from the tank lysimeters where 
competition was eliminated. 
The soil is classified as Hartford grav- 
slly fine sandy loam and consists of a 
brown A; O—2 or 3 inches with a fine 
crumb structure, on a chocolate brown 
‘rumb structured A» extending to 7 or & 
nehes, on a reddish yellow brown B of 
‘ingle grain structure and underlain at 
ibout 14 inches by coarse gravel and 
sand. 
The experiment was concluded in April 
33 
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1936, but the equipment was allowed to 
remain in place undisturbed all summer. 
Early this fall (1936) samples for mea- 
surement of soil structure were collected 
from the natural soil in the vicinity of 
the lysimeters as well as from the soil 
within the lysimeters. 


PROCEDURE 


1. Aggregate analysis by the elutriator 
method (1). Moist soil, equivalent to 10 
grams dry weight, was placed in a beaker 
of water for 5 minutes and then in an 
improvised one-tube elutriator through 
which a stream of water passed for one- 
half hour. The soil remaining in the 
elutriator was dried, passed through a 
69-mesh screen and weighed. The sample 
thus weighed consisted of aggregates 
coarse enough to remain in the elutriator 
tube but freed of sand and gravel whose 
single particles were larger than 60 mesh 
(about 0.25 mm.). 

2. Aggregate analysis by the sieve meth- 
od (4): 

(a) Using a 40-mesh sieve. The equiv- 
alent of 50 grams of dry soil was placed 
in a 40-mesh sieve which was subjected 
to up and down movement in water con- 
tinuously for ten minutes. The soil re- 
maining on the sieve was dried and the 
amount which could be worked through 
the sieve with the fingers was weighed. 
This constituted the aggregates coarser 
than 40 mesh (0.42 mm.). 

(b) Using a 20-mesh sieve. Soil from 
the pan lysimeters, besides receiving treat- 
ment with the 40-mesh sieve, was sub- 
jected also to similar treatment with a 
20-mesh sieve (0.84 mm.) except that the 
sieve was shaken horizontally instead of 
vertically. 
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3. Volume weight. Blocks of soil were 
cut out and their volume weight deter- 
mined by the paraffine block method (3). 


RESULTS 


The data obtained substantiate the ob- 
servation that litter removal results in a 
compaction of the mineral soil, even in 
so short a period as two and one-half 
years. The influence is greatest, of course, 
in the first inch, but is evident also in 
the second two inches. Data from the 
tank lysimeter in Tables 1 and 2 show 
a rather remarkable agreement in the 
results from the two methods—elutriation 
and sieving—despite the differences in the 
methods. 

The somewhat greater percentage aggre- 
gate in the 0—1 inch portion of the soil 


TABLE 1] 
AGGREGATE ANALYSIS 
Tank Lysimeters 


and litter tank as compared with the 
natural soil can hardly be held as sig- |) 
nificant. All soils in the tanks were much | 
wetter than the natural soil outside the | 
tanks (the average moisture content at the 
time of sampling was 53 per cent and 31 |) 
per cent respectively). Furthermore, the | 
bare soils were usually somewhat wetter | 
than where the soil remained covered with | 
litter. These differences in moisture may |} 
have had some effect upon soil structure, | 
but such effect was relatively slight and | 
inconsistent. ) 

Only the sieve method was used on the | 
soils from the pan lysimeters. Here we. 
find a very definite reduction in the aggre- | 
gate content of the first inch in the bare } 
soil when compared with the soil covered | 
with litter. Absence of the protecting } 
litter allows the rain to compact the soil | 


> 60 mesh by elutriation >40 mesh by sieving 
0-1 1-3 0-1 1- 
Inch Inches Inch Inches 
Natural soil ar ae a ae Reena a 30.9 22.1 30.3 24.4 
Soilewith litters: . sees ee eee 33.5 20.0 38.3 Nei, 
Baresi cst ee ae On ee epee 19.9 18.6 Lie 135 
Comparative basis 
Natural sollte! Seen 8 ty eee re 100 Ges 100 88.5 
108 64.7 135 64 
63.5 60 62.5 49 
TABLE 2 
AGGREGATE ANALYSIS 
Pan Lysimeters 
Sieve method. 
>40 mesh >20 mesh 
No. 0-1 0-1 1-3 
Inch Inches Inch Inches 
Soiliwith®litterseu seen 12 63.5 41.7 31.3 iwi 
lz 71.8 58.3 43.7 32.6 
Average 67.6 50.0 37.5 25.2 
Bare soilless ee iT 42.6 41.3 14.2 15.7 
10 4302 “1 ae 201° - 
13 45.1 53.6 13.0 23.3 
Average 43.6 47.5 15.8 19.5 
D” Comparative basis 
Soil with littere®. itu S le be 73.9 100 67.2 
IBaTvegsOllyeses <8... et 64.5 70.3 42.1 52 


FOREST LITTER REMOVAL 


‘to the extent that a crust forms on the 
surface. 

The lack of any significant difference 
in aggregate content of the 1- to 3-inch 
layer was to be expected. Undoubtedly 
were the experiment to continue for a 
number of years, this portion of the pro- 
file would undergo more pronounced 
ichanges in structure than it has to the 
present time. 

Of considerable interest is the result ob- 
‘tained where the 20-mesh sieve was used. 
‘In this case the differences in aggregate 
‘content are considerably greater, indicat- 
ing that the larger sieve is preferable for 
ishowing deficiencies in structure in this 
type of soil. 

| The volume weight of a soil is a use- 
ful indicator of its structure. The results 
lobtained by that method (Table 3) serve 
to substantiate the findings by aggregate 
analysis. In the first inch the soil in the 
tank with litter is heavier per unit of 
volume than is the natural soil outside 
the tank; and the bare soil is heavier 
still. In the second depth the differences 
are slight and cannot be considered as 
fsignificant. When comparisons are made 
‘of the reciprocals of the averages, we ob- 
jtain the data shown in the lower part of 
tTable 3. This method of calculation 
splaces the comparative values on the same 
tbasis as those obtained in the aggregate 
janalysis study. They show smaller differ- 
yences than were found by aggregate anal- 
iysis and indicate that the volume weight 
smethod is less accurate for the purpose 
ifor which it was used. 

At the experiment station’s forest plan- 
itation at Rainbow, Conn., located on 
icoarse sand, several red pine plots have 
been raked free of litter every fall 
‘since 1929. Observations in the field, to- 
gether with a few volume weight measure- 
‘ments, indicate a slightly more compact 
‘structure due to the raking. Naturally, in 
‘a soil of this texture, little else than a 
‘single grain structure could be expected 
junder any conditions and for that reason 
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the absence of marked differences was to 


be expected. 


Discussion 


The study herein reported shows that 
where there is a favorable relationship 
existing between the forest floor and the 
mineral soil, i.e., rapid decomposition of 
the litter and its intimate mixing with the 
mineral soil, removal of the litter is 
quickly detrimental to the soil structure. 
This is of significance not only in erosion 
and flood control but also in the mainte- 
nance of favorable growing conditions for 
the forest, particularly with respect to 


reproduction. 


TABLE 3 


VOLUME WEIGHT 
Tank Lysimeters 


No. 


Naturalesoil === a 


Soil with litter. ] 


Bares soil soe 2 


Average 


0-1 
Inch 


77 
818 


oT, 


820 
.909 


865 


.986 
.996 


991 


1-3 
Inches 


.920 
.969 


945 


1.022 
960 


991 


1.073 
922 


.998 


COMPARATIVE VALUES OF THE RECIPROCALS OF THE 
AVERAGES GIVEN ABOVE 


0- 1-3 

Inch Inches 
INatiralesollers= eee 100 84 
Soil with) litter 92 81 
Parensollpeee ee 81 80 


No studies have been conducted in a 
situation in which the forest floor-mineral 
soil relationship is unfavorable, that is, 
where decomposition is slower or of a 
different type, the organic debris more 
or less matted and the mineral soil firm 
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to compact and entirely lacking in crumb 
structure. Under such circumstances upon 
removal of the forest floor, rain might 
contribute toward compaction, and the 
net result of environment upon soil struc- 
ture would depend upon the kind and 
amount of ground cover and lesser vegeta- 
tion growing thereon and the portion of 
the soil in which root activity was great- 
est. If removal of the litter should stim- 
ulate growth, the structure of the soil 
might conceivably be improved. If, on 
the other hand, growth is lessened or the 
vegetation eliminated, the soil would 
probably become more compact. 
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NOMENCLATURE OF FOREST HUMUS LAYERS 


By S. 0. HEIBERG 
The New York Siate College of Forestry 


i | ‘HE nomenclature of forest humus 
layers is greatly in need of stand- 
ardization. We find, for instance, 

in current American forestry literature 

such terms as raw humus, peat, upland 
peat, acid humus, torf, duff, and mor, 
all used for the type of humus layer 
where the organic matter is unincorpor- 
ated in the soil proper. This type is com- 
monly found in the East, the Lake States, 
the Rocky Mountains, and the Pacific 

Northwest. Many readers would get the 

impression that these various terms refer 

to different types whereas in most cases 
they all refer to the same main type of 
humus layer. Different names such as 

mild humus, leaf mold, neutral humus, 

or mull have also been applied to the 

other main type of humus layer which is 
characterized by the incorporation of the 
organic matter in the mineral soil. This 
type is also commonly found in the 
humid forest regions of United States. 


The situation in Europe is equally con- 
fusing (9); several terms are used for 
the same type of humus layer and _ the 
same term applied to different types. 

Hence it is desirable to establish a 
nomenclature of forest humus layers in 
order that foresters and soil scientists may 
use specific terms without having to de 
fine them every time they are used. 

A humus nomenclature was presentec 
by C. H. Bornebusch (1) at the Congress 
of the International Union of Forest Re 
search Organizations held at Nancy, 1932 
In its major features, this system wa: 
similar to the classification proposed by 
Romell and Heiberg (9). Both classifi 
cations are based upon the foundatior 
laid down by P. E. Miiller (7) in 1878 
However, Bornebusch’s system does no 
include all of the important types com 
monly found in United States. The writ 
er therefore cooperated with Dr. Borne 
busch and presented the following nomen 
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lature of forest humus layers at the 
Third International Congress of Soil Sci- 
ance in Oxford, England, 1935. The sub- 
ommission for forest soils of this con- 
ress accepted the proposed nomenclature 
ith two reservations which, together with 
e original proposal, are given below. 
uring the same meeting of the sub-com- 
nission for forest soils, Dr. M. F. Morgan 
resented a message from Dr. H. A. 
unt, who represented the forest soils 
committee of the American Soil Survey 
Association, requesting the sub-commis- 
ion of the congress to take action regard- 
ing the nomenclature of forest humus 
ayers. 

The following is taken from the Trans- 
ctions of the Third International Con- 
zress of Soil Science: “Proposal to the 
Third International Congress of Soil Sci- 
ence, Oxford, England, 1935, for the No- 
menclature of Forest Humus Layers,”! by 
a. H. Bornebusch and S. O. Heiberg (2). 
I. The definitions of the kinds of for- 
*st humus must, in accordance with P. E. 
Miller, be based on morphological char- 
cters which can be easily observed di- 
ectly in nature. 

II. Two main kinds, only, are to be 
ecognized: “mull” and “mor.” 

III. Mull: mixture of organic matter 
nd mineral soil, of crumbly or compact 
with the transition to lower 


Three forms are recognized: 

(a) Coarse mull:? Coarse grain struc- 
ure, organic matter very conspicuously 
nixed with mineral soil (usually 5—20 
er cent organic content; exceptional cases 
sven considerably higher). 


*By forest humus layers is understood the top layer of the soil, in 
eatures largely to its content of organic matter. This part is often described as Ao 


(b) Fine mull:? Fine grain structure. 
Organic content high (usually over 50 
per cent). 

(c) Firm mull: Dense compact struc- 
ture, usually low content of organic mat- 
ter, often less than 5 per cent. 

IV. Mor: Organic matter practically 
unmixed with mineral soil, usually more 
or less matted or compacted. Transition 
to mineral soil always distinct. Often 
composed of two layers named (after 
Hesselman*) (5) F-layer, i.e., fermen- 
tation layer resting on H-layer, i.e., humi- 
fied layer. 

The F-layer consists of more or less 
decomposed litter, still recognizable and 
with rather loose structure. 

The H-layer consists principally of fine- 
ly-divided organic matter mostly unrecog- 
nizable as to origin. Structure more or 
less dense. 

Three kinds of mor are recognized :— 

(a) Granular mor:> H-layer pronounced 
and fine granular in structure; lower part 
somewhat compacted. In dry condition, 
very easily broken into fine powder when 
pressed by hand. 

(b) Greasy mor:® F-layer usually rela- 
tively little developed, often more or less 
fibrous. H-layer thick, compact, with a 
distinct greasy feel when wet, hard and 
brittle when dry. 

(c) Fibrous mor:’ F-layer well de- 
veloped. Both F and H layers fibrous 
but not compact. Many plant remains 
visible also in H-layer. 

Resolution—That the sub-commission 
for forest soils approves in general the 
proposals for the nomenclature of forest 
humus layers submitted by C. H. Borne- 


owing its. characteristic 


and/or A:. 


~ #At the Congress in Nancy of the International Union of Forest Research Organizations in 1932, 


he V Section adopted “true mull” for this form. 


®V Section adopted “superficial mull” for this form. 

‘The following definitions for F and H layers are not exactly in accordance with Hesselman (5). 
5As for footnote 1 above—H-layer described as “fine humus.” 

®As for footnote 1 above—H-layer described as “greasy humus.” 

7As for footnote 1 above—H-layer described as “fibrous humus.” 
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busch and S. O. Heiberg, with the follow- 
ing reservations: 

(1) That these terms generally apply 
to well-drained forested soils, and it may 
be desirable to use other terms (e.g., 
peat) for forest humus which is influ- 
enced by ground water. 

(2) That the terms submitted are to be 
regarded as examples of typical kinds of 
humus already recognized. Other kinds 
may be added to cover, for instance, the 
forest floor in the warmer and drier 
forested regions. 

(3) That, on the suggestion of the 
American Soil Survey Association, the 
sub-commission proposes to use the term 
“forest floor” to cover the whole of the 
organic material on the soil surface (in- 
cluding litter). 

A few comments may be of value. 
Most essential is the recognition for inter- 
national use of P. E. Miiler’s original 
terms mull and mor for the two main 
types of humus layer. Terms which 
would fit the English language better 
might have been adopted but mull and 
mor will probably cause the least confu- 
sion. 

Only the more important sub-types are 
included, and descriptive terms which 
easily can be translated into any language 
have been used. More sub-types might 
have been included but in order to get 
international approval it was necessary to 
confine the sub-types to as few as pos- 
sible and to give them as examples rather 
than as covering all types in existence. 

Coarse mull corresponds to the true 
mull (7, 1), mull (5), and crumb mull 
(9). 

Fine mull is equivalent to insect mull 
(7) and detritus mull (9). This highly 
productive type appears to be of little 
importance in Europe, but it is fairly 
common in eastern United States, and the 

author has also found it in the Douglas 
fir fog belt type. 

Firm mull has been described, as far 
as I know, only in an unpublished manu- 


— 


script by P. E. Miiller. It is, however, | 
of great importance both in North Ameri- | 
ca and Europe and probably occupies | 
more area than both the coarse and the | 
fine mull. i 

Hesselman’s designations F and H for - 
the two different strata of mor have re- | 
ceived wide application but other terms | 
have also been used. In the forest term- | 
inology compiled by a committee of the | 
Society of American Foresters (3), it was | 
suggested that “an intermediate layer of | 
more or less decomposed organic matter — 
below the litter may be designated as 
duff.” However, the term duff is used by | 
many foresters in a different sense so it | 
seems better to use Hesselman’s short | 
designations for these two important and | 
usually quite distinct parts of mor. The | 
definitions given have the same meaning | 
but not exactly the same wording as those | 
given by Hesselman (5). 

Granular mor is described by Heim- | 
biirger (4) under the name of granule | 
mor. Greasy mor and fibrous mor cor- | 
ses to two types described by Junck- | 

r (6), the amorphous and fibrous type, 
aad are equivalent to greasy and fibrous | 
duff by Romell and Heiberg (9). | 

Classifications of this kind are not im- 
portant only for specialists in forest soils | 
but should be the property of every for- || 
ester. The growth and reproduction of 
forest stands are greatly influenced by the 
type of forest humus layer. The growth 
is far better on a mull than on a mor. 
Certain species reproduce better on mor 
and others better on mull. A ground fire | 
behaves essentially differently in a coarse | 
mull than in a greasy mor, and the sur- 
face run-off is many times greater from 
a firm mull than from a coarse or fine 
mull. Cuttings and plantings are chang- 
ing the character of the humus layer, de- | 
pending upon the way the operation is 
done. It would therefore be of impor- 
tance for the foresters as well as for the 
soil scientist to agree upon a clear classi- 
fication of the humus layer of the forest. 


. Fernow, B. E. et al. 
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PROVISION FOR MINIMUM INSTRUCTION IN FORESTRY AS 
BASIS FOR JUNIOR MEMBERSHIP" 


By H. H. CHAPMAN 


Chairman, Committee on Schools of Forestry” 


HE basis of these minimum require- 
| ments is the premise that, in any 
profession, similar minima are re- 
quired as the foundation for specialization 
and for admission of schools into ac- 
cepted grades, as in law and medicine. 
The obstacle is that it requires two years 
of preforestry training to prepare a stu- 
dent for technical forestry, leaving but 
two years in a four-year curriculum for 
professional subjects. Specialization in 
(a) any branch of technical forestry, such 
as utilization, or (b) any allied subject in 
the broader field of land utilization, such 
as grazing, game management, or recrea- 
tion, may crowd out basic preparation in 
professional forestry. 

The management of forests is land man- 
agement and involves game, park use, and 
grazing, while utilization and manufac- 
turing and marketing comprise the eco- 
nomic foundations on which forestry is 
built. The forester must be able to han- 
dle problems in these fields, and needs 
instruction in them. Furthermore, spe- 
cialists in game management, recreation, 
grazing, and utilization are materially 
benefited by a forestry training, even 
though they are not called on to manage 
forest areas. 

For these reasons the Society admits to 
Senior membership men engaged in these 
special lines of land management, pro- 
vided their work is in connection with 
forest lands (or organizations like the For- 
est Service, which use these specialists in 
such connections) . 

The admission of men as Junior mem- 
bers, however, must precede such advance- 


Boe ;: ee 
With especial reference to specialized courses. 


: *This paper is not a report of the Committee, but a preliminary report by its Chairman to secure 
discussion as a basis for a Committee report.—H. H. C. 
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ment, and the present policy and stand- }) 
ards of the Society assume that qualifica- | 
tions for this grade require an adequate } 
preparation as professional foresters. This jj 
assured, their later specialization in the }} 
above fields is accepted for the Senior | 
grade. The question of admitting men as | 
Junior members who do not have this 
professional grounding in forestry, but | 
instead have begun their specialization in | 
undergraduate schools and lack funda- | 
mentals of forestry because of such spe- 
cialization, is a far different matter. 


While an exhaustive study of the cur- | 
ricula of all forestry departments was || 
made in connection with the school study, 
and its results were published in charts || 
in “Professional Forestry Schools Re- 
port,” the final decision on this question | 
was postponed. This resulted in the pres- | 
ent practice of accepting without qualifi- 
cation all graduates of fourteen schools, 
regardless of the type of education they || 
received, while in ten other schools grad- || 
uates of 1937 and thereafter are discrim- || 
inated against, although they may have} 
received far more forestry training than 
those who took these special curricula in 
the accepted schools. 

It must be conceded that the profession || 
of game management, as rapidly develop- | 
ing, is not the profession of forestry, and 
requires a fundamentally different prep- 
aration, and that it can hardly be expect- 
ed that a man can acquire a satisfactory 
professional education in two professions 
in a four-year course. How much forestry 
should such a specialist have to overcome 
this defect, and is it necessary for him to 


} 


have the full professional equipment of a 
forester to become such a specialist? And 
an it be done in four years? Several 
schools are working on this problem and 
strengthening their curriculum in game 
anagement. 

Is not the proper course for such stu- 
idents and schools to do one of two things: 
Insist on a fundamental grounding in for- 
estry, with specialization in game man- 
agement requiring additional time, in 
which case the man would qualify as a 
professional forester; or frankly special- 
ize in a four-year course on game man- 
agement, with certain forestry courses 
given for broadening the basis, but with- 
out the pretense of making a professional 
forester out of the student? In the latter 
icase his professional affiliation would be 
with game conservation and his connection 
with forestry be as an associate member 
later on, unless he made up his deficien- 
cies in forestry. 

This same line of reasoning would ap- 
iply to grazing experts, whose professional 
association is animal husbandry. 

Men specializing in recreational for- 
estry, or park management, and in arbori- 
Iculture, or shade tree and park work, 
should cover the protection features of 
iforestry, entomology, pathology, and fire 
protection, but concentrate on park ad- 
inistration or on characteristic problems 
fof city tree work. Such men do not need 
jutilization, and would concentrate on 
nursery work dealing with ornamental 
ftrees and not on silviculture or forest 
‘management. Their training could be 
jspecialized to the exclusion of an all- 
jaround professional forester’s curriculum. 
(Their professional associations would be 
with park executives or with arboricul- 
turists, and not per se with foresters. But 
las before, men trained as professional for- 
jesters can succeed even better than others 
jin park work, or in recreational work, 
land such men are foresters and are ad- 
jmitted as Senior members if their work 
icontacts justify it. 
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In the field of utilization we encounter 
the same difficulty of specialization. Utili- 
zation in its lumbering aspect is probably 
the most important operation connected 
with forestry. But utilization, although a 
recognized and indispensable part of the 
complete forestry curriculum, can be ac- 
quired with no reference to forestry, as 
is demonstrated by the prevalence of de- 
structive operations in the woods and the 
complete ignorance of forestry practice 
shown in mill operations and the range of 
wood industries. Knowledge of wood as 
material, and coordination of this knowl- 
edge with standing timber and growth as 
source of supply, aids the manufacturer 
greatly, but does not make a forester out 
of him. Knowledge of logging is indis- 
pensable to a forester; but the reverse is 
not true. Manufacturers and loggers who 
own forest land need forestry advice and 
guidance, and are tremendously aided by 
forestry education; but without it they 
are not professional foresters. For the 
training of this profession, a man’s edu- 
cation cannot be concentrated or special- 
ized on utilization any more than can a 
doctor’s be confined to surgery. 

One can be an engineer capable of 
building dams, and can expand his tech- 
nique to the mastery of flood control prac- 
tices in the areas of little waters and gul- 
lies, but this does not make him a for- 
ester. He remains an engineer. 

The question to be answered is to deter- 
mine the dividing line between a forestry 
training and one which fits a student to 
become a utilization expert. In the ex- 
treme cases of paper manufacturing or 
wood chemistry, the professional affilia- 
tions are clearly not in forestry. The 
same can be said of lumber manufactur- 
ing, of which logging is a part. Not the 
knowledge of these fields, but the lack of 
a forester’s basis in silviculture, forest 
economics, forest management, and _for- 
est protection is what would class these 
men as utilization experts and not as for- 
esters. With this basis, the utilization 
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expert is recognized as a forester and 
Senior member. 

In the case of medical schools this 
problem has been met by determining the 
character of instruction required in basic 
subjects to qualify a school, and to qual- 
ify its graduates as professionally trained. 

In the case of schools of forestry the 
curriculum has received much attention 
over the past two decades, and for those 
taking the professional forestry curricula 
such minimum standards of hours present 
no difficulty. Acceptance of the institu- 
tion is based on the entire set-up of the 
school as given in “Professional Forestry 
Schools Report.” But, as shown, this does 
not apply to these specialized courses, in 
some of which such conspicuous omissions 
occur as to result in practical abolition of 
any possible minimum which seeks to 
establish a professional basis in forestry 
as such. 

This does not mean that utilization is 
cut off, and that silviculture, protection, 
economics, and management are to be con- 
sidered sufficient, or that a forester could 
specialize in silviculture and neglect the 
field of utilization or of management. He 
would then be in the same boat, though 
with different emphasis, and more directly 
associated with the foundations of for- 
estry which are the growing of tree crops, 
as a preliminary to their utilization. 

If these arguments are correctly stated, 
it is evident that the Society should no 
longer postpone the formulation of a 
practical minimum of instruction in the 
five main groups of forestry subjects. 
The standard should not be so rigid as to 
work unnecessary hardships, but should 
operate to classify properly those trained 
as foresters from those lacking such train- 
ing, and keep the basis of the profession 
distinct from that of game management, 
animal husbandry, recreation, arboricul- 
ture, lumber manufacturing, and wood in- 
dustries. 

The only way to do this is to present a 
proposed minimum standard of credit 


hours in technical forestry subjects and |) 
secure its approval by the Council after |} 
it has been considered by the schools and |} 
passed on by the Committee on Schools | 
of Forestry. i) 

It has lately been proposed that an as- | 
sociation of schools of forestry be formed, | 
whose function it would be to consider || 
such matters. But the profession is larger |} 
than the schools, and should determine its |} 
own minimum requirements, with the full | 
cooperation and assistance of the schools. — 
Such minima are here presented. They | 
are based on the four-year course, two 
years of which plus at least one summer | 
of field work are devoted to technical for- | 
estry subjects. The adoption of such | 
minima would enable the Council to regu- | 
late properly the admission of men as 
Junior members who have graduated from | 
these specialized curricula in _ schools 
otherwise approved by the Society. 

Any minimum set-up will have to be 
arbitrary, and must not shackle the cur- | 
ricula. I propose the following plan: 

1. The maximum theoretical credits pos- | 
sible in a 4-year course of which 2 years | 
plus one summer term are available for | 
technical or professional subjects, are 16 | 
< 4 = 64, plus a minimum of 5 for one— 
summer term, or a total of 69 credits. 

2. The total of technical credits (mini- | 
mum) should include both the 5 groups 
of forestry subjects and land management 
subjects, and should not fall below 50 
credits. 

3. The minimum in the total of 5 groups 
of forestry subjects should not be less 
than 42 credits, provided that 

4. A substitution of a total of 6 credits — 
in any land management group, (wildlife, 
recreation, arboriculture, erosion), or in 
any one of the 5 groups of forestry, as 
utilization, silviculture, etc., may be per- 
mitted, provided the minimum of any one 
forestry group is not reduced more than 
4 credits thereby. 

5. The remaining 19 credits may be ap- 
plied to additional work in any forestry 
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subject, any land use subject, or any sub- 
ject related or unrelated to forestry. 
_ 6. Specialized courses which show a de- 
ficiency of more than 4 credits in any one 
group, or more than 6 credits distributed 
over 2 or more groups, shall be regarded 
as preparing students for other than pro- 
fessional forestry, and such students shall 
be disqualified as inadequate for Junior 
membership until the deficiencies are 
made up by the student or forester. 

7. The distribution of the minimum of 
42 credits in forestry shall be: 


Subject Group Credits 
EConomics ween sine Nt 6 
f Management. = te 12 
Sibvculturete- se eee es 12 
ETOLCCHION amsere tie ceree ns ae 6 
RS cilia tion es eee Te 6 
(MU 2 ee Sr a 42 


8. The irreducible minimum in any one 
‘of these groups is 4 credits less, or 


Subject Group Credits 
ECONOMICS He Seema oe 2 
Manag ementeqsasese bea 1. 8 
SS TINACTLTULG 9 en ice, i ee 8 
PerOLeC One eee ees te 2 
Wevlization geet eke i es 4. 42, 


with a total of at least 36 credits, plus at 
least 6 credits in land utilization groups. 
9. The classification of subjects shall be 
that shown in the JoURNAL OF FORESTRY, 
March, 1936, pages 345-347, which see. 
It is thought that, with the substitutions 
permitted, the Society can reasonably in- 
‘sist on the minima presented. The defi- 
ciencies of any special course in any 
school for the school year 1934-35 are 
shown or computable from the diagrams 
in “Professional Forestry Schools Report,” 
pages 164-171, and consist of (a) defi- 
ciency in one or more of the five groups 
of forestry subjects, and (b) curriculum 
deficiency in all five groups (against 
which cannot be offset excess shown in 
‘any groups). As indicated, a = 4 credit 
hours, and b = 6 credit hours. Curricula 
falling below these limits would be judged 
as preparing for special fields of work not 
‘classed as professional forestry, and with- 


out sufficient forestry training to classify 
the student as a professional forester. 

10. Schools with such curricula would 
have to (a) add the required minima to 
their deficient curricula, or (b) accept 
declassification of these curricula as not 
constituting professional forestry. 

11. The minimum hours in each group 
are allocated as shown in Table 1. 


TABLE 1] 


ALLOCATION OF MINIMUM HOURS IN THE FIVE 
GROUPS OF FORESTRY SUBJECTS 


Subject Hours 
Forest economics 
WCONOIICS sae es: tetas 2 7ee ee e L 4 
INCE eee er eee 2h 
Lotalipse Se Wee 20. Sees See 6 
Forest Management 
Mensuration ets te eee eee 6 
Management, regulation, administra- 
DOM MCL Osak eee str ake es Ls a 6 
lotal tee ree). xe sn ee Lees 12 
Silviculture 
Dendrolovy 2. se ee eee 3 
Silvicssecolo cys Ba ed aoe 3 
Silviculture goss a oe ee oe ae 6 
totaly ates. Reber at ee es 12 
Protection 
General (fire) 2 
Entomologyeen ee 2 
Patholog yap eee ee ee eee eee ¥ 
Ot allah ences = Scan 2 = can edete on Pooh dnt ee 6 
Utilization 
Wood identification, uses... 2 
Lumbering and manufacture... 4 
EU Ot alge eet oe te We ee a Ne 6 
Grand@total ee ee ee 42 


Forest soils and forest improvements have 
not been included in the minimum re- 
quirements. 

The leeway of dropping 4 credits in 
any one group, or a total of 6, would per- 
mit of attaining the minimum without 
having Forest Finance, or one of the 3 
subjects in Silviculture, or two of the 
subjects in Protection, or either of the 2 
groups in Utilization, but would require 
at least 2 hours in any group, and a 
minimum of 2 hours in either Mensura- 
tion or Management, but not both, and in 
Silviculture a minimum of 8 hours, Pro- 
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tection 2, and Utilization 2.. Thus none 
of these groups is entirely omitted from 
the basic forestry training. 

Curricula as submitted for “Profes- 
sional Forestry Schools Report” showed 
deficits from this standard minimum as 
shown in Table 2 


TABLE 2 | 
DEFICITS IN SEMESTER CREDIT HOURS IN CERTAIN SCHOOLS “41 


School 


Curriculum 
California 4-year undergraduate 
Idaho Wood utilization 
Range management 
Michigan State Municipal forestry 
University of Wood utilization 
Michigan 
University of | Forest technology 
Minnesota 
New York State 
(Syracuse) a. Landscape and park 
b. Forest recreation 
c. Arboriculture 
a 
wood 


o> 


. Conversion and 
distribution 

Pulp and paper 

Wood products 


. Technical properties of 


Oregon State 


A first draft of this report was submit- 
ted to a number of forestry school officers 
from whom comments were received as 
follows: 


From Prof. Cedric H. Guise: 


. . I believe that your main line of 
argument is correct, and that if men are 
to be trained as foresters they must have 
basic education in the five main branches 
of forestry. I note your reference to the 
amount of forestry that a game specialist 
should have, and is it necessary for him 
to have the full professional equipment 
of a forester to become such a specialist? 
It is my opinion that game management 
is not forestry, but that a certain amount 
of forestry is a necessary part of the 
training therefor. 

It seems to me that the nub of the 
problem is your statement, “The question 
to be answered is to determine the divid- 
ing line between a forestry training and 
one which fits a student to become a utili- 
zation expert.” I would add in addition 


Silviculture Management Utilization Protection Economics Total deficit 


4 
a3 


—4 —4 —5 —Is 
—7 —A4 —3 —18 ; 

—3 =2 =6 —3. —l7 

2%, 47%, 2 —2% —12 

—5 —5 = ji  ==15 

—6 —6 

be ad — —6 —135 

= 05) = —4 6 le 
35), —5 =6 620 
—5% —3% —8% 


to utilization expert the other principal | 
lines of specialization which are constant- | 
ly confronting those dealing with forest 
education. 

I would personally be inclined to re- | 
quire that the man who is eligible for i} 
Junior membership in the Society be one | 


who has received a basic education in the | 
five main branches of forestry. Just how | 
many hours or how many courses are re- — 
quired to cover this is a matter of judg- © 
ment and opinion. Unless the titles, con- — 
tents, and credit hours are standardized 
for all schools, it looks to me that there 
is going to be some difficulty in evaluat- 
ing the credits given at each of the sev- 
eral schools. As a matter of fact, there 
is now a certain amount of standardiza- 
tion with regard to most of our profes- 
sional courses, and on such a basis I 
would be inclined to rest your case on 
the 42 credits more or less as you list 
them in Division 7 and expand in Divi- 
sion 1]. Forty-two semester credit hours 
is less than 3 semesters of work. If a 
student took 18 hours a term instead of 
16, it would scarcely be more than one 
year, plus a summer given over to forestry. 
subjects. I do not believe that the cut-: 
ting down of these individual fields in 
order to make possible what I regard as 
a rather complicated and unworkable. 
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plan of substitutions is feasible. In draw- 
ing up a program of this type one must 
look forward in order to see what the 
problems and difficulties of administering 
such a plan will be. 


I repeat that I am personally with you 
in requiring a well rounded fundamental 
education in forestry if the profession of 
forestry is to really mean anything. I 
have no doubt that there will be many 
who will disagree with such a point of 
view. Otherwise there would not be such 
highly specialized curricula showing the 
deficiencies which you list. Of course the 
answer to this is a fifth year, not in order 
to obtain a graduate degree, but to obtain 
at the forest school those studies which 
will permit of specialization which is not 
possible in a four-year undergraduate 
course. In the four-year course it is my 
opinion that the specialty is forestry, and 
the only opportunity available during this 
period is a limited concentration of other 
subject-matter properly related to this 
field. 


Prof. Earl T. Mason asked for addi- 
tional information on the following 
points: 


1. What will be the probable effect on 
members of the Society? 

2. Just how many present members 
would not have been elected if your sug- 
gested minima had been in force during 
the past five or ten years? Also would 
the members of this group be materially 
changed if the national officers had adopt- 
ed a passive or an aggressive policy in 
soliciting applications? 

3. In your opinion what will be the 
i probable effect on the policies and ac- 
tivities of the Society should this proposal 
be adopted? 
| 4. What have been the ill effects of hav- 
fing this group in the Society? Is this 
| proposal one to be considered on its own 
{ merits; or is it an integral part of a gen- 
jeral program? If so, what are the main 


points in the general program, and why is 
this particular step essential? 


My answer to these four questions 
was as follows: 


1. If you mean the present membership, 
it will have no effect at all, any more 
than the new standards of membership 
affected the numerous class of practical 
men who, on the basis of experience, 
have been admitted to membership in the 
past. There have been no resignations 
due to these advanced standards. If you 
mean the keeping out of men who lack a 
sufficient general grounding in forestry 
because of specialization in the 4-year 
curricula, the answer can be found by 
comparing the number graduating from 
these specialized curricula with the total 
number, and discounting by the percent- 
age of graduates who join the. Society. 
The new membership this year will be 
approximately 1,000. This also applies 
to the delayed admittance of men from 
schools which are not yet accredited. A 
certain loss may here be incurred by rea- 
son of later indifference or failure to 
qualify. With the enormous increase in 
attendance at forestry schools, I do not 
regard either factor as seriously threaten- 
ing our enrollment. A gain which I be- 
lieve will fully offset this loss is to be 
found in the increased interest and respect 
for membership that will increase the per 
cent of accredited graduates who join the 
Society. This in the past has been far too 
low, as you know from your own data. 

2. This question cannot be answered, 
since the fight over nonqualified practical 
applicants has been continuous for 30 
years, with varying standards and prac- 
tice. It is now clear and settled. 

3. It would bring the Society in line 
with the practices and entrance require- 
ments of older professions. The experi- 
ence of the American Society of Civil En- 
gineers, which has the highest qualifica- 
tions for entrance, is that during the de- 
pression they lost only 15 per cent. The 
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American Society of Mechanical Engi- 
neers, which has low standards, lost 50 
per cent. A professional standard acts 
directly towards the retention of member- 
ship. The policies and activities of the 
Society would be classified on the basis 
that forestry is a profession, and the ob- 
jectives are to work for professional rec- 
ognition for foresters by requiring basic 
professional forestry training adequate 
for later specialization, just as is required 
in Medicine and Law. 

4. The ill effects are not in having men 
now in the Society, but in continuing to 
admit men, not adequately trained as for- 
esters, and thus, with the great expansion 
in game or wildlife management, erosion 
engineering, and other forms of conserva- 
tion, destroying the professional basis in 
favor of a loose organization of conser- 
vationists and other specialists, whose true 
professional affiliations are not forestry 
and whose training is inadequate to ad- 
mit and guarantee their competence to 
handle forestry problems. 

The main points are to insure a ground- 
ing in the essentials of forestry as a pro- 
fession, if it is one, and not to discrimi- 
nate against the later addition of special 
training. See qualifications for Senior 
membership. The Council has the power 
to accept or reject curricula as well as 
schools. This is not a new program, but 
is merely the postponed half of the orig- 
inal program of requiring that Junior 
members be foresters, and not something 
else. This particular step is essential if 
we are not to be put in the position of ad- 
mitting men with inadequate professional 
training in forestry from accepted schools, 
while discriminating against men from 
schools not accepted, who have far more 
adequate and complete forestry training, 
though the school itself is not up to grade 
yet. 

In conclusion, the final decision as to 
whether the qualifications for Junior mem- 
bers is to rest on schools regardless of 
training, or on training given in the 
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schools, is not mine to make, but will be i 


of Education, the Committee on Forestr¥f ly 


Schools, and the Council. Everything is | 


open until that time. 


To this Professor Mason replied in |} 
part: i 


The most important phase, to me, of ! 
your proposal is the probable effect upon” | 


the policies and actions of the Society. If | | 
the Society is to be a comparatively | 


homogeneous group, it no doubt would | 
act more quickly and coherently on some | 
matters than would be the case if it were | 
a more heterogeneous group. This, I sus- | 


pect, is the real issue. 


Personally I am not particularly fond | 
I prefer | 
the slower, less efficient growth of a de- | 
My observations lead me to | 
believe the American Medical Association | 
is too strongly centralized for the good of | 


of centralized group activity. 


mocracy. 


the rest of us, and perhaps for the medics” 
themselves. 
best for the Society of American Foresters. 
not to pattern their organization practices 


too strongly after the American Medical | 


I suspect, therefore, that it is 


| 


| 


Association or other highly centralized 
professional societies. 


the Society of Civil Engineers has the 
lower qualifications for entrance and the 


American Society of Mechanical Engi- || 
Much depends, it seems, || 


neers the higher. 
upon the viewpoint. 


I am in accord with your belief that | 
and not tradesmen, should be | 
employed for our professional tasks. The | 


foresters, 


difference in opinion lies in regard to the 
best way to accomplish that objective. My 
own feeling is that men who graduate 
from specialized curricula could do much 
toward maintaining amiable relationships 
with groups in adjacent types of work. 


Thus, if our forest policy is to be one of - 


cooperation with the private timberland 
owners, graduates of wood products 
courses would furnish an excellent liaison 


It is perfectly pos- || 
sible for me, for instance, to think that |) 
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with the business interests concerned. If 
we view ourselves as essentially in conflict 
with these owners, the quicker we can 
eliminate graduates of wood products 
courses the better. 

There is no doubt that the entrance of 
men in the Society is and should be lim- 
ited by some definite means. Where the 
line should be drawn I am sure I do not 
know. My judgment is that your proposal 
will decrease rather than increase the per- 
centage of our graduates in the forestry 
curriculum who would normally be inter- 
ested in the Society. Furthermore, I can 
see no real need for the change being 
made at this time. Consequently I do not 
feel the adoption of your proposal would 
be a progressive step. 


Replying at the request of Professor 
Mulford, Prof. Joseph Kittredge, Jr., said: 


The foundation of your proposal is as- 
surance of adequate minimum preparation 
as professional foresters. To this I can 
agree, but two fundamental questions are 
involved. One is the definition of profes- 
sional foresters and the other is what con- 
stitutes adequate minimum preparation. 

Irrespective of how anyone may feel 
about it, forestry in the United States has 
developed and is developing as the man- 
agement of wild lands, and professional 
foresters are being called upon to manage 
such lands and their resources, of what- 
ever character. This obviously involves 
the coordination of land uses, of which 
timber production is only one and often 
is subordinate to one or more of the 
others, namely, recreation, grazing, wild- 
life, or watershed protection. 

In my opinion it is highly desirable to 
maintain and encourage a unity of pro- 
fessional interest among the managers of 
wild land, whatever may be the objectives 
of that management. If the objective of 
timber production is emphasized at the 
expense of, or almost to the exclusion of, 
other objectives, it will only serve to 
alienate essential members in a group of 


professional activities which, I believe, 
should be included as forestry. Even 
more generally, I have always been doubt- 
ful whether the advantages gained by set- 
ting up restrictions with the aim of mak- 
ing the membership of the Society exclu- 
sive are not more than balanced by the 
disadvantages of minimizing opportunities 
for coordinating essential professional ac- 
tivities. 

It is undoubtedly true that game man- 
agement and range management are tend- 
ing to develop as distinct professions, 
as forest pathology and entomology are 
also. But that does not mean that the 
forester as manager of wild lands and 
their resources, including game, forage, 
water, and soil, should not understand 
the fundamentals in those subjects as 
much as in silviculture. It seems to me, 
therefore, that minimum requirements in 
these subjects, which you consider ex- 
traneous, are hardly less necessary than 
in the five which you set up as essential. 


If the Society adheres to the minima as 
set up in your proposals, I believe it can 
only be for a temporary period, because 
the demand for and duties of wild land 
managers, for which foresters are already 
better qualified than others, are going to 
force the requirement of five-year courses 
of preparation so that preparation in 
these other subjects can be provided. 

In my opinion, therefore, the proposal 
of minimum requirements in only the five 
subjects is inadequate. For example, I 
do not believe the minority of foresters 
who have occasion to use their silvicul- 
tural information, usually as a minor 
part of their activities, justifies holding 
as many as eight units as the irreducible 
minimum for silviculture at the expense 
of other subjects. I believe that an un- 
derstanding of the fundamentals of range 
management, recreation, watershed pro- 
tection, and wildlife conservation are as 
important as a part of the time devoted to 
silviculture and management. Specifical- 
ly, I would reduce the 42-credit minimum 
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to about the “irreducible” minimum of 22, 
and divide those 22 as follows: econom- 
ics, 2; management, 4; silviculture, 4; 
protection, 2; utilization, 2; recreation, 
2; wildlife, 2; range management, 2; wa- 
tershed protection, 2. Inasmuch as some 
of the forest schools are not equipped to 
provide instruction in some of the re- 
cently developed subjects, it would be 
necessary to allow certain substitutions, 
which could be taken care of in most cases 
through existing courses in related fields 
of knowledge; for example, vertebrate 
zoology as a substitute for wildlife; ag- 
ronomy, or animal husbandry, or ecology, 
for range management; soil science, or 
hydraulic engineering, for watershed pro- 
tection; landscape design, or sociology, 
for recreation. 

As a matter of fact, it is the possibility 
of a student’s obtaining extremely valu- 
able training in the related fields that 
makes it possible, in my opinion, to re- 
duce the units taught in the department 
of forestry itself to so low a minimum. I 
am quite convinced that three units of eco- 
nomic theory or land economics plus two 
or three units of forest economics is for 
many students as good preparation as six 
units of forest economics or better. Similar- 
ly, coures in botany or ecology or soils may 
be fully the equivalent of an equal num- 
ber of units in dendrology or silvics. The 
same is true of certain courses in mathe- 
matics or business administration in lieu 
of units in forest management. Certainly 
such substitutions should be allowed for 
in connection with your 42-credit mini- 
mum, even if all of them were not deemed 
feasible in the much lower minimum that 
I have outlined. 


There is another justification for re- 
ducing the minimum units in forestry sub- 
jects. If the student has good fundamen- 
tal training in the first two years, I am 
convinced that he can be given the essen- 
tials of the forestry subject-matter, di- 
vested of much of the detailed factual 
material which he will obtain by experi- 


ence or study whenever and wherever he 
needs, in much less time than is now de- 
voted to those subjects in most courses of 
forestry. 

Finally, I think there is much to be 
said for a modification of existing cur- 
ricula in the direction of increasing the 
proportion of courses which develop men- 
tal power, like physics, chemistry, mathe- 
matics, and philosophy, at the expense of 
some of the forestry courses if necessary. 
Most of our difficult problems in forestry 
are not such as can be solved by the for- 
mulae included in existing textbooks and 
courses. Consequently the student, and 
later the professional forester, will have 
need to think out effective solutions to new 
problems as he meets them, rather. than 
apply directly much of the material now 
included in forestry courses. 


From Prof. J. A. Ferguson: 


The faculty here has been very much 
interested in your report on minimum in- 
struction in forestry. It has taken some 
time to have the various members review 
it. We have nothing but praise to offer. 
This plan, as you know, has been used 
here at Penn State for a great many years. 
We have always gone on the basis that 
every student must be a professional for- 
ester and must take certain subjects. At 
the same time some students have been 
permitted to elect courses along some spe- 
cial field in forestry. This plan has never 
received approval by the College Senate, 
and is put across in an informal manner 
by electives and allowed substitutions. On 
looking over these substitutions I find you 
are even more liberal than we have been, 
but I think your basis is sound. 

Of course we have had the advantage 
here over some of the forest schools in 
that we require 18 credits a semester, 
whereas many require but 16. These op- 
tional courses at Penn State have added 
very much to our work and the interest 
of the students. 


I was most interested in the table show- 
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ing the deficit in semester hours in the 
various options offered by different 
schools. You have presented a most in- 
teresting and instructive report. 


Prof. G. B. MacDonald wrote: 


Several years ago we came to realize 
the importance of broadening the scope of 
training for students primarily interested 
in forestry and closely allied fields. At 
the same time we came to realize the im- 
possibility of crowding in any appre- 
ciable amount of specialized land man- 
agement subjects in the four-year course 
without sacrificing fundamental or foun- 
dation subjects or turning out our for- 
estry graduates with inadequate training 
in the technical subjects. As a result of 
the above situation we have been planning 
on providing for an additional year of 
work for those students who desire some 
specialization in land management lines, 
-along with their forestry training. A 
year ago we made a move in this direc- 
tion toward a five-year course, and at the 
present time we have this program in 
fairly good shape. 

In brief, we are offering some special- 
ization in four groups as follows: 

Forestry and conservation 

Forestry and economics 

Forestry and National Forest range man- 

agement 

Forestry and wildlife management 

In each of the above four groups the 
student may terminate his course at the 
end of four years, at which time, if his 
work is satisfactory, he will receive the 
degree “Bachelor of Science. Major in 
Forestry”. In receiving this degree he 
will have completed all of the technical 
forestry subjects as well as practically all 
of the supporting subjects which have in 
the past been included in the forestry cur- 
riculum for this degree. 

The students who desire to supplement 
their technical forestry training with some 
specialized work along the lines above 
mentioned will find this possible by tak- 


ing a fifth year. It is arranged so that 
the students who, at the beginning of the 
third year, know rather definitely that 
they will continue through five years, can 
make adjustments in the third and fourth 
years in order to allow satisfactory se- 
quence of specialized courses in their par- 
ticular groups. 

With the satisfactory completion of the 
fifth year of work the additional degree 
“Bachelor of Science. Major in Forestry 
and Wildlife Management” will be given. 
In the case of the other groups the degree 
after the fifth year will read respectively 
“Bachelor of Science. Major in Forestry 
and Conservation”; “Bachelor of Science. 
Major in Forestry and National Forest 
Range Management”; or “Bachelor of 
Science. Major in Forestry and Econom- 
ics’. We had thought of giving the 
“Bachelor of Forestry” at the end of the 
fifth year, for all curricula, but the cur- 
riculum committee approved the addition- 
al “Bachelor of Science” because that is 
a recognized degree at this institution. 

In the arrangement which we have 
made we feel that we have accomplished 
the following things: 

1. We have not sacrificed fundamental 
or general educational subjects. 

2. Each recipient of a degree either 
after four years or after five years has 
the standard training which other forestry 
graduates have. 

3. By taking the fifth year and arrang- 
ing proper sequences prior to that time, 
we have been able to arrange for a good 
training in wildlife management, range 
management, economics, or conservation 
on top of a substantial forestry training. 
I feel that graduates from a forestry de- 
partment or school of forestry should 
have a fundamental training in the 
branches of forestry, and then, if time 
permits, specialization in allied fields. 


From Prof. Samuel N. Spring: 


I am in most hearty sympathy with any 
constructive plan for the development and 
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betterment of forestry education in the 
United States, but I cannot approve your 
suggested plan of minimum instruction in 
forestry as a basis for admission as Junior 
member of the Society of American For- 
esters, for the following reasons: 

1. It is entirely too rigid and too nar- 
row. It is expressed in mathematical de- 
tail and exactitude beyond the limits of 
practical application. 

2. It is based upon weak premises and 
an undefined terminology. Until terms 
such as forest economics, forest manage- 
ment, forest administration, and even for- 
estry itself are more clearly and definite- 
ly defined, it is not advisable to set up an 
ultra-exact distribution of credits for 
them, and then arbitrarily subtract four 
credits from each of them to determine an 
irreducible minimum. The suggested re- 
duction represents a 667/3 per cent de- 
crease for protection, economics, and util- 
ization, and 331/3; per cent for manage- 
ment and silviculture. On the whole this 
seems to be playing with figures rather 
than modifying requirements by sound 
principles of education. 

3. It does not take into account the con- 
tinuously expanding nature of forestry 


education. Forestry education is a proc- 
ess and not a fixture. From its earliest 
start in this country it has been expand- 
ing continuously, and at no time during 
its entire development has the trend to- 
wards further expansion been more cer- 
tain than at present. 

4. It tends towards an exclusive mem- 
bership in the Society. In my opinion we 
should aim towards an inclusive rather 
than an exclusive membership, and this 
can be accomplished without lowering 
standards, sacrificing prestige, or reduc- 
ing services. Nothing will be gained by 
a closed-compartment concept of forestry 
education or by a narrow-channeled qual- 
ification for membership in the Society. 
In my opinion a liberal attitude on mem- 
bership will be in the best interest of the 
Society. My personal opinion is that ad- 
mission to Junior membership in the So- 
ciety should rest on graduation from an 
approved school of forestry. 

I am sorry to have been so delayed in 
sending my comments because of pressure 
of duties here. This is a very important 
subject and I hope that all sides may be 
well considered, for the best interests of 
the Society. 


BRR 


Nursery TO Honor W. W. ASHE 


A FITTING tribute to one who had devoted his life to forestry in the South, the 
Ashe nursery in the DeSoto National Forest, Miss., has been dedicated to the 
memory of William Willard Ashe. First with the North Carolina Forestry Depart- 
ment, and since 1905 as a member of the U. S. Forest Service, W. W. Ashe had 
worked for the advancement of scientific research in forestry and was recognized as 
a leading authority on forest types. He made the first commercial plantings of 
longleaf pine, and pioneered in improving lumbering and turpentining methods. 
As a botanist he described more than one hundred new species, chiefly hawthornes 
hickories, and basswoods. Thirty million seedlings are to be shipped during the 
winter from the Ashe nursery to be planted on newly acquired National Forest lands. 


NOTES ON THE GOLDEN OR PIT-MAKING OAK SCALE 


By THADDEUS PARR 


School of Forestry, Yale University 


HE “golden oak scale” or “pit- 
| making oak scale,” Asterolecanium 
variolosum Ratz., is a forest insect 
common in southern Connecticut. Its in- 
jury to natural stands of chestnut oak and 
not to other oaks is not generally recog- 
nized, although Felt and Rankin (7) state 
that it is a serious pest of oaks. Al- 
though chestnut oak does not form a 
very important factor in the composition 
of forest stands throughout Connecticut, 
it is one of the few species which will 
persist on the poor sites along the high, 
rocky and rather dry ridges, where it is 
abundant and makes up a relatively large 
- part of the annual cut for cordwood. 
With the creosoting of highway posts cut 
from hardwoods becoming more impor- 
tant, this species may be used for that 
purpose also. On good sites the tree 
occasionally reaches sufficient size to be 
definitely of value for lumber. 
Asterolecanium variolosum Ratz. was 
first reported, according to Newstead (16), 
by Signoret about 1836 when he observed 
that certain oaks in the Bois de Boulogne 
near Paris were nearly destroyed by it. 
Although the insect is probably indige- 
nous to Europe, it is now found over much 
of the world where its hosts occur. Sac- 
cardo (21) reported it from Italy in 
1895. Judeich and Nitsche (11) stated 
that it was common in Germany and was 
found also on Quercus prinus (montana) 
and Quercus ilex in America. Newstead 
(16) said that it occurred in Ontario, 
eastern United States, New Zealand, and 
New South Wales, as well as in the 
British Isles. Packard (18) reported it 
present on imported oaks (species not 
given) on the Department of Agriculture 
grounds at Washington. It was, however, 
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observed on oaks at Washington even 
earlier (1880) by Comstock. Sturgis, 
quoted by Felt (6), reported the insect 
as infesting English oak (Quercus robur) 
in New Haven, Conn., in 1895. The Re- 
port of the State Entomologist of Con- 
necticut for 1903 (3) states that the insect 
was found on scarlet oak in Hartford that 
year, and the Report for 1905 (4) men- 
tions it as infesting Quercus robur and 
other oaks. In 1913 Essig (5) reported 
it on oak trees at Sackton, Calif. The 
same year it was reported from Chile 
(19), the species being then new to South 
America. Lounsbury (15) reported it as 
a serious pest in the Union of South 
Africa in 1917 and in 1924 the Union of 
South Africa (8) enacted a quarantine 
against the movement of infested oaks. 
It was considered of economic importance 
in Tasmania in 1918 (17) and has been 
reported from Argentina (14) on Quercus 
sessiflora, from Turkestan (1), from Pa- 
lestine (2), and as a pest of oaks in New 
Zealand (24). 

In the forests of southern Connecticut 
the insect injures chestnut oak (Quercus 
montana), especially reproduction, and 
it is a serious pest of English oak (Quer- 
cus robur) in nurseries and ornamental 
plantings. It is a pest of white oak 
(Quercus alba) where associated with 
chestnut oak; seldom when the latter is 
not present. 


Lire History 


Concerning the life history of the insect 
Newstead (16) states: “The eggs are laid 
in the spring, and the secretionary cover- 
ing of the second stage female is com- 
pleted early in May. At this period the 
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formation of the characteristic gall-pit 
with the accompanying swelling is com- 
menced, and it is completed towards the 
end of September. In cases where the 
larvae fix themselves to the hard wood 
of the previous year they are unable to 
produce the characteristic gall pits, or to 
cause the surrounding tissues to swell.” 

In the vicinity of New Haven, Conn., 
the life cycle on chestnut oak and white 
oak differs from that given by Newstead. 
No young had appeared by the third week 
in May in 1932. Moreover, the presence 
of many of the insects at the base of the 
terminal buds indicates that the young 
probably appeaz in June. 

The writer has never found eggs out- 
side the body of the insect, nor egg shells 
under the protective scale covering, and 
larvae have been observed emerging from 
the posterior end of the body of the fe- 
male scale. This observation indicates 
that the insect is ovoviviparous. New- 
stead figures the male, described by Sig- 
noret. Although a careful search has 
been made, no males have ever been ob- 
served by the writer, and it is quite pos- 
sible that here the insect may be parthen- 
ogenetic. This scale has been found on 
wood three or four years old and in 
many cases older, where it caused the 
characteristic gall-pits and the accom- 
panying swelling of the surrounding tis- 
sues. There is but one generation a year. 


EFFECT ON Oaks 


Mature oaks can be severely injured by 
this insect if it is abundant. Twenty-five 
infested mature chestnut oak trees were 
examined in a cutting on the Lake Sal- 
tonstall tract of the Eli Whitney Forest 
in Branford, Conn. Infested branches 
from ¥%-inch up to 2 inches in diameter 
were taken from these trees and the num- 
ber. of scale insects present on a given 
area of branch counted. Dead and liv- 
ing branches were taken from each of the 
first 5 trees. 


The average number of scale insects per 
square inch on the live branches was 45, 
whereas the average number per square 
inch on the dead branches was 105. Liv- 
ing branches were removed from the next 
10 trees, and dead branches only were 
taken from the remaining 10. The first 
series showed an average of 45 scales per 
square inch and the second series had an 
average of 131 per square inch. These 


figures represent an average of five counts, — 


that is, the number of scales per square 
inch were counted on five different 
branches on each of the last 20 trees. In 
only one case did an infested live branch 
support more scales than the lowest num- 
ber on a dead branch, and in that case it 
was questionable whether the living branch 
would survive through another year. The 
largest number of scales found per square 
inch on a living branch was 91; the high- 
est number on a dead branch was 186. 
Although it can not be definitely stated 
how many scales per square inch are re- 
quired to kill a branch, observations indi- 
cate that over 50 per square inch are very 
likely to cause death and over 100 to the 
same area are certain to be lethal. Much 
apparently depends upon the physiolog- 
ical condition of the tree and the qual- 
ity of the site upon which it grows. 
Observations were made on 6 individ- 
ual mature oak trees averaging 47 feet 
in height examined at Lake Saltonstall. 
One, a red oak, was not infested. An- 
other, a white oak growing singly and 
dominant in association with chestnut 
oak, was lightly infested. The rest of 
the trees were chestnut oaks and all were 
infested. Of the three heavily infested, 
one was entirely dead, one appeared to. 
be dying, and another, on the same site, 
was fairly vigorous and had but few 
scales on the twigs. All the trees were 
approximately the same age (60-62 
years). The dead tree was suppressed 
and in a dense group. ‘Those less af- 
fected were dominant and growing singly. 


The chestnut oak lightly infested were: 


if 
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generally in a good condition with few 
dead limbs and showed better growth 
_ than the heavily infested trees (2 to 51% 
inches as against 1 to 2 inches on the 
twigs). 

In the Lake Maltby tract of this same 

forest a general survey of the hardwood 
areas was made. The chestnut oak was 
almost invariably infested with scale, 
white oak to a much less extent unless 
closely associated with chestnut oak, and 
red and black oak very little or not at 
all. On poorer sites, especially along 
the top of trap rock ridges, it was found 
that heavily infested trees of 3 to 6 inches 
in diameter were quite frequently par- 
tially or entirely dead, whereas on the 
better sites the trees showed the effect of 
the infestation to a less extent. It is not 
unusual, however, to find a heavily in- 
fested limb or several limbs that are dead 
on trees on the better sites. 
_ The writer has recently had an oppor- 
tunity to observe the chestnut oak in 
southern Connecticut, especially on the 
Cockaponset State Forest. Generally speak- 
ing, chestnut oak is heavily infested wher- 
ever found. On the higher ridges, where 
the site is of a poorer quality than in the 
hollows, the soil infertile and rocky, and 
the growth more stunted and scrubby, the 
chestnut oaks are infested to such an ex- 
tent that many of them are dead or dy- 
ing, especially where the original stand 
has been removed and has been replaced 
by sprout growth. In many cases entire 
clumps of sprouts are dead in the tops 
or have died entirely, and are so covered 
with scale as to obscure much of the bark 
of the twigs and limbs and well down the 
trunks toward the ground. These trees 
are in the 1-20 age class. 

Reproduction is more severely affected 
by Asterolecanium variolosum than is the 
mature growth, and very young trees are 
frequently killed. In October, 1931, be- 
fore all of the leaves had dropped, a line 
1,000 feet long was run up the northeast 
side of the ridge in West Rock Park, 


New Haven. All the oak reproduction on 
a strip one foot wide along the line was 
examined and tallied. 

Of the individual plants examined, 27 
were chestnut oak, 26 were white oak, 8 
were black oak, 7 were red oak and 1 was 
scarlet oak. They ranged in height from 
four inches to 18 feet. Of the chestnut 
oaks examined, all were infested but one. 
Of the 26 which were infested, 6 were 
entirely dead and 8 of the remaining 20 
were in very poor condition and appar- 
ently dying. Of the 26 white oaks, only 
one, heavily infested, was dead and 11 
were not infested at all. None of the 
black oaks was infested, only one of the 
red oaks showed the presence of scales, 
and the scarlet oak was entirely free of 
the insect. 

It is evident from what has been said 
that chestnut oak reproduction and mature 
trees are both affected by the scale. White 
oak reproduction may be killed by the 
insect, being more severely attacked when 
in association with chestnut oak than 
when alone. Chestnut oak is more likely 
to be seriously affected when intermediate 
or suppressed than when dominant or co- 
dominant. The effect of the insect ap- 
pears to be greater where the trees are 
in close groups of sprout growth than 
where single and grown from seed. Black 
and scarlet oak seem to be entirely free 
from attack. 


EFrEctT on Host TIssuEs 


It is obvious that Asterolecanium vario- 
losum, a gall-forming scale, has other 
effects on the host tissues than the mere 
withdrawal of cell contents. This factor 
is very important in regard to the injury 
which the insect may cause. In order to 
obtain some conception of the tissue ab- 
normalities both in and adjacent to the 
gall, fresh specimens of infested twigs of 
the chestnut oak were collected in the 


field and sectioned in the laboratory. 


Suitable lengths (4-5 mm.) of twigs 
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Fig. 1—Cross section of twig of Quercus montana showing proliferated 
area B around the body of the insect A, with the delineated area C 
being lignified. Magnification 35x. 
Epiderm 
Corkcambiu 
Collenchyma 


Stone cells 
Phloem 
Cambium 


Xylem 


Fig. 2.—Radial section cut in April. Lettering same as Figure 1, with the addition of the 


- disintegrating areas D, which are commonly found at this time of year. Magnification 35x. 


a 


NOTES ON THE GOLDEN OR PIT-MAKING OAK SCALE 59 


_ were fixed either in a mixture of one per 


cent chromic acid and 0.5 per cent glacial 


acetic, or by boiling in water until they 


sank and then holding in a solution of 
equal parts glycerine and 50 per cent 
alcohol for several days at 60° C. For 
dehydration and embedding in paraffin 
the butyl alcohol method described by 


Zirkle (26) was followed. The sections 


were stained with safranin and _picro- 
aniline blue (23) or safranin and aniline 
blue. Phloroglucin was used for a spe- 
cific test for lignin and ruthenium red 
for pectic substances. 

When the stem is infested, some of the 


_ tissues take on a decidedly abnormal ap- 


pearance. The plant tissues circumscrib- 
ing the parasite proliferate radially, the 
cells of the collenchyma apparently ac- 
tively dividing. In most instances it is 
the outer layer of collenchyma cells that 


_ divide, although in some cases it is evi- 


~ dent that the inner row of cells assumes 


that activity. In any case, the activity 
of the proliferated tissue appears to be 
both hypertrophic and hyperplastic, since 


new cells are formed and become greatly 
elongated. 

The cells in the abnormal tissue are 
for the most part elongated radially. 
This abnormally developed tissue forms 
the pitted gall characteristic of the species. 
The foregoing observation agrees essen- 
tially with the brief description of the 
gall of this insect given by Kuster (13). 
The formation of the gall has not been 
followed through from the beginning, but 
Houard (10) in discussing Asterolecan- 
tum massalongosanum on Hedera helix 
states in part, “The cells of the cortex 
nearest to the parasite are first influenced; 
these elongate in a radial direction... . 
and the partitions are afterward made 
perpendicularly.” 

The cortical tissue immediately sur- 
rounding the piercing stylets of the insect 
is not proliferated. There is a slight col- 
lapse of these cells caused by partial or 
entire withdrawal of the cell contents by 
the insect. These cells are presumably 
killed by injection of salivary secretion 


Fig. 3.—Cross section of infested twig cut in early June. Lettering same as in Figure 2, with the 
addition of wound tissue forming at E, E. Magnification 35x. 
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by the insect, and tests with phloroglucin 
show them to be lignified. 

The proliferated cortical tissue, with 

- the exception of a conical-shaped group 
of cells, “C”, ranging upward and out- 
ward from the point of insertion of the 
beak are not lignified. The conical group 
is composed of dead, lignified cells. This 
group is shown in Figure 1, where the 
lignified area “C” immediately surround- 
ing the point of insertion of the stylets 
and ranging upward under the body of 
the insect is delineated. There is no 
other alteration of the cortical tissue ex- 
cept that the few cells under the collen- 
chyma, where the piercing stylets ter- 
minate, have a rather heavy cytoplasmic 
content, granular, and appearing yellow in 
fresh sections. In May, or perhaps earli- 
er, these cells begin to disintegrate, as do 
the cells of the proliferated tissue. 

It has been observed that in early 
spring the gall appears soft and spongy, 
with the epidermal covering becoming 
brown and dead. Histological examina- 
tion of the galls at this time of year 
shows that the large, thin-walled cells of 
the proliferated area are disintegrating 
(Figure 2), and where there is a single 
gall on a portion of a twig wound tissue 
appears to develop at or near the outer 
edge of the proliferation (Figure 3). 
Where there are but few insects present 
on a twig or branch, the wound tissue 
may develop rapidly and the point of 
attack heal over. The disintegration pre- 
viously mentioned may also take place in 
the group of cells surrounding the end of 
the piercing stylets, and continue to 
spread from there inward toward the 
phloem and cambium, and laterally in 
the cortex between the collenchyma and 
the band of stone cells outside the phloem. 
This breaking down of tissue results in 
an area of dead wood on the twig. 

In cases where the stem is covered 
with scale insects (50 or more per square 
inch), the whole area is proliferated, and 
the entire outer cortex may gradually 


die. It would seem that in this disinte- 
gration of tissue lies the real injury to the 
plant rather than from the withdrawal 
of plant juices by the insect. 

The path of the stylets of Asteroleca- 
nium variolosum has been found to be 
intracellular. It passes directly through 
the cells of the epiderm, cork cambium, 
and collenchyma, and into the thin-walled 
cells of the cortex just under the collen- 
chyma. The stylets do not extend as 
far as the phloem or even to the irregular 
band of stone cells outside the phloem. 
There is a decided tendency for the 
pierced cells to collapse, probably caused 
by the withdrawal of part of their con- 
tents by the insect. 

It has been demonstrated by many 
workers, notably Prillieux (20), Petri 
(cited by Wells), Wells (25), Horsfall 
(9), Smith (22), and King and Cook 
(12) that a sheath of calcium pectate or 
at least of pectic materials of some sort 
is laid down around the piercing stylets 
of the insects which they investigated. In 
the case of Asterolecanium variolosum 
Ratz. on chestnut oak a true sheath has 
not been demonstrated. There is, how- 
ever, a coagulation of part of the cyto- 
plasmic content of each cell around the 
ends of the stylets as they pass through 
the cells. This coagulation is presumably 
caused by the injection of salivary 
liquids. The protoplasmic contents of the 
cell appear to be partially pumped out 
by the insect, leaving a small amount in 
the vicinity of the stylets. 


PARASITES 


This insect is attacked by a small En- 
cyrtid, Habrolepis dalmanni Westw., the 
only known parasite. It was probably 
imported into this country with the scale 
insect on oak certainly as early as 1898 
(6). The parasite has since been sent to 
Australia for the purpose of checking the 
scale in that country. Although the pres- 
ence of this parasite has been noted in 
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~ several instances, it is not very prevalent, 
killing but a small percentage of the host. 
On the Cockaponset Forest it is not at all 
abundant. 


SUMMARY 


Chestnut oak is important for water- 
shed protection, cordwood, posts, and in 
- some instances for lumber in Connecticut 
forests. The “golden oak scale,” Astero- 
lecanium variolosum Ratz., is an impor- 
tant pest of that tree, which is its prin- 
cipal host in Connecticut forests. 

The life cycle of the insect in Connec- 
ticut differs from that given by Newstead 
(16) in that here no young were hatched 
by the end of May in 1932 and no eggs 
have ever been found outside the body of 
the female. Young have been observed 
emerging from the posterior end of the 
hody of the female, which indicates that 
- the insect is ovoviviparous. No males 
have been found in Connecticut by the 
writer and it is quite probable that the 
scale is parthenogenetic. The scale in 
Connecticut does cause the swelling of 
tissue on wood three or four years old and 
in some cases older. 

Individual branches of large trees or 
the entire tree may be killed by the scale. 
Reproduction is even more susceptible to 
injury. Observations indicate that over 
50 insects per square inch of branch are 
quite likely to kill that branch, and over 
100 to the same area will certainly kill it. 
Trees most seriously affected are of sprout 
growth and generally in dense clumps 
on poor sites. Examination of a limited 
amount of reproduction showed all of the 
chestnut oaks infested but one, and 23 
per cent were entirely dead. 

The effect of Asterolecanium variolosum 
on the tissues of the host is the most im- 
portant consideration in the relations of 
the insect to Quercus montana. The cor- 
tical tissue around the insect proliferates, 
forming a gall. This tissue later disinte- 
erates, and, in cases where a large number 


of the insects to the square inch is pres- 
ent on a branch or twig, the whole sur- 
face generally dies. Where the infesta- 
tion is light, wound tissue is formed . 
around the outside of the proliferated 
area, which may heal over. Trees have 
been observed which were recovering from 
a light infestation. 

The stylet path is not intercellular, but 
passes directly through the cells. The 
stylets do not extend into the phloem or 
cambium, and the cells through which 
they pass are collapsed. 

The writer was unable to demonstrate 
a pectic sheath around the stylets in any 
sections examined. Micro-chemicai tests 
were made but none gave any indication 
of such a structure. 

Habrolepis dalmanni Westw. is the only 
known parasite of Asterolecanium vario- 
losum Ratz. in the United States. 
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SOME FINANCIAL ASPECTS OF SELECTIVE LOGGING? 


By BRUCE BUELL 


Forester, Patten Timber Company 


GREAT deal has been said about 
A selective logging during the past 
few years. The government, backed 

by the Forest Service and the profession 
of forestry, has been urging private own- 
ers to place their holdings on a_sus- 
tained yield basis through the practice 
of selective logging. A number of rea- 
sons are advanced for doing this, such as 


maintaining continuous production, stabil- 


izing labor and building permanent in- 
dustries, maintaining the tax base, and 
avoiding the development of ghost towns. 
These benefits are doubtless all very real, 
but after all, so far as any private indi- 
vidual is concerned, are rather intangible 


- and do not mean very much to him. 


What the average owner quite rightly 
wants to know when he is urged to prac- 
tice selective logging, is, “How is it going 
to work out financially for me?” 

We have been logging selectively at 
Amasa since 1930, and have at present 
something over 10,000 acres of selectively 
cut hardwood lands. We are now adding 
to this at the rate of nearly 5,000 acres 
per year. We have attempted to reckon 
costs, and have set the whole thing up on 
our books so as to make the future ex- 
pected crop carry its rightful proportion 
of costs. I realize that every owner has 
different costs and different conditions, 
and that figures which apply to one set-up 
may be entirely out of line for another. 
But I will try to present here a case 
built up on our conditions, to show how 
the thing actually works out. 

To start with, our average stand of 
hardwoods runs about 6,000 board feet per 
acre and the average stumpage value is 


about $6 per M. We are cutting about 70 
per cent of the merchantable volume, and 
are figuring on another return in 30 years. 

There has been a good deal of argu- 
ment back and forth as to the extra ex- 
pense of logging selectively, and there is 
a good deal that may be said on both 
sides. Offhand it looks as if leaving 30 
per cent of the volume would increase 
the cost of logging the other 70 per cent. 
There seems to be little room for argu- 
ment about such items as roads, camps, 
and railroads. ‘These must be constructed, 
and will cost the same whether 100 per 
cent of the timber is taken out or only 
70 per cent. These costs, then, do go up 
directly in proportion to the volume of 
timber which is not taken out. Then 
there is the cost of marking the timber. 

We have a railroad which we have built 
into the area we are logging. We figured 
up the cost of building the railroad, and 
the total volume of timber in the area. 
If we were to cut it all and take it out, 
we would have to depreciate our railroad 
off at the rate of $1.20 per thousand 
board feet. 

An ordinary 50- or 60-man camp costs 
about $1,000 to $1,500 to build, and 
should serve for logging at least 2 sec- 
tions of timber, or a total volume of 7 o1 
8 million feet. This means a camp cost 
of about 15 or 20 cents per M. 

Logging roads cost something less than 
$2 per station to construct. Conditions 
vary so greatly that I am using a figure 
of $2, although usually it should be less. 
Putting a road twice across a_ forty 
means a cost of $52 per forty. With a 
volume of 240M, this means a road cost 


1Presented at the Land Use Conference held at Marquette, Mich., October 1-2, 1936. 
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of about 25 cents per M. I have not in- 
cluded here any cost for road mainte- 
nance, for it seems that the cost of main. 
tenance varies directly with the amount 
of stuff hauled out over a road, and thus 
this cost will not vary with selective 
logging. 

These may look like rather theoretical 
figures as I have built them up here, but 
they are borne out by actual costs, when 
such complicating factors as pulpwood, 
cedar, ties, etc., are eliminated. 

When we cut only 70 per cent of the 
merchantable volume on the land, it is 
apparent that 30 per cent of the above 
cost must be charged against selective 
logging and set up on the books against 
the future expected cut. 

In marking our timber we use a 4-man 
crew, one man in charge who normally 
tallies the trees as marked and three men 
who do the marking. They will cover 
about a forty a day, and when it is a 
stand of good timber this means a mark- 
ing cost of 8 cents per M. But when the 
timber is scattered or mixed with pulp- 
wood they will still cover only about a 
40 a day, and the volume marked will be 
much less, so the cost may be as much 
as double the above. 

When it comes to costs of cutting, skid- 
ding, hauling, and loading, it has been 
our observation that these costs are not 
increased under selective logging, but in 
fact are decreased. For instance, we do 
practically all of our cutting and some 
of our skidding on a piece-work basis. 
Our average run of logs takes about 11 
to the thousand board feet, while if we 
were cutting clean it would take 13 or 
14 to the thousand. When we pay 14 
cents per log for cutting and 12 cents for 
skidding, and save 2 logs in every thou- 
sand board feet, this looks as though we 
are actually saving about 52 cents per M 
as against the clean cut method. 

‘But you will probably say that we must 
raise the price to the piecemakers to take 
care of that difference. This has not been 
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the case in practice. 
same rate for sawyers as any one else in 
this region. When the skidding is done 


by the day, the saving is not as apparent — 
on the surface but is doubtless there just — 


the same. The same thing is probably 
true in the hauling, and to a lesser extent 
in loading; but there it is hard to set any 
figures as to what it might be. 


Probably some will not agree with me — | 


on all of the above figures. So in build- 
ing up my first set of figures below I 
have attempted to be pretty conservative 
and see how it works out. 

The financial set-up is about as follows: 

Camps—20 cents per M 

Roads—25 cents per M 

Railroad—$1.20 per M 
Total fixed costs are $1.65 per M, and 
30 per cent of this is 30 cents. Add to 
this the marking cost of 10 cents and we 
get a total charge against selective log- 
ging of 60 cents per M of timber cut. 
Now let us see how the costs and volumes 
on an average acre will work out. 

We assume an average acre of 6 M and 
stumpage value of $6 per M. We cut 70 
per cent of the merchantable volume, so 
we will cut 4,200 board feet and leave 
1,800. The investment in this acre after 
cutting will be 1,800 board feet at $6, or 
$10.80, plus the additional cost of log- 
ging, which is 60 cents per M of the 
4,200 we cut, or $2.52. 

In addition there is the value of the 
land. This is always set arbitrarily; some 
companies use one figure, and others 
something else. In a consideration of 
whether a concern should or should not 
log selectively, this land value should not 
be considered. For if they do not log 
selectively, they will either abandon the 
land after cutting or hold it for some 
other real or speculative value. In either 
case they would have to write off the 
value of the land or charge it against 
something else. But, in order to have 
everything in this set of figures, include 
the land at 50 cents per acre (which is 


We have paid the © 


: 
| 
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SOME FINANCIAL ASPECTS OF SELECTIVE LOGGING 


the figure we use). This gives us a total 
investment after cutting of $13.82 per 
acre. 


_ Our growth data indicate that, after 


logging, the thrifty trees that we leave 
are growing at the rate of an inch in 
diameter in 5 years. To be conservative 
I have always based my calculations on a 
growth of 1 inch in 6 years. This gives 
me a safety factor here of about 17 per 
cent, which should surely be ample to 
take care of normal loss by windthrow, 
fire, etc. I might say in passing that in 
the 6 years we have been operating on 
this basis we have had very little wind- 
fall. There has been a little, of course, a 
tree here and there, and in a couple of 
instances there have been patches of sev- 
eral acres that have been hit badly. It is 


impossible to say just what percentage 


of the total we have lost, but I doubt 
very much if it would exceed 1 per cent. 
We have had no fires, probably just good 


fortune, but our selectively logged land 


presents much less of a fire hazard than 
clean-cut areas. 

But to get back to our figures. On the 
basis of our growth data, our stand will 


build itself back to 6 thousand board 


feet in 25 or 30 years. To make sure of 


it we will use the 30-year figure. 


If we 


allow 6 per cent simple interest on our 
original investment above $13.82, this 
adds an interest charge of $24.87. 


Pearson Act are 5 
cents. In some cases there will be some 
cost of overhead and protection. In other 
cases this cost will be practically non- 
existent, but I am putting it in at an- 
other 5 cents. This gives another charge 
of $3 for the 30-year period. The total 
charge thus built up is $41.69 at the end 
of the 30-year period. To offset this we 
have 6 thousand board feet at $6, or $36. 
But of this we will have to pay the state 
in the form of a yield tax 10 per cent, 
which reduces our revenue to $32.40. 
Thus on this sort of a set-up it looks as 
though we are the losers to the extent 


Taxes under the 
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of $9.29 per acre. But looking at it a 
little differently, it means that we are 
making only 4 per cent on our invest- - 
ment, instead of 6 per cent. 

But here let me point out some of the 
possible and probable redeeming features 
to the above set-up. 

First, if the value of stumpage should 
rise, it would very quickly make up the 
difference. That, of course, is just a 
possibility, which I mention in passing, 
and am not going to suggest whether it 
might or might not be a good gamble. 

Second, according to Dr. Zon and Mr. 
Garver, their studies indicate that the 
actual stumpage value of the timber left 
under selective logging is much less than 
that of the timber removed. This because 
of its higher logging cost and lower per- 
centage of high grade lumber. I believe 
that the Forest Service has made some 
other studies which have tended to bear 
out this conclusion. I am not in a posi- 
tion to judge as to whether this conclu- 
sion is correct or not. But if it is, and 
the stumpage left is worth only $4 instead 
of $6 per M, that difference alone brings 
our final cost down to $31.70. 

Third, I have previously pointed out 
that there is a pretty definite saving ef- 
fected in the cutting and skidding, of 
some 52 cents per M. I also pointed out 
that the land value was not a fair com- 
parative charge. If we reduce our orig- 
inal investment accordingly, the total final 
cost is only $32.70. 

Fourth, many companies are so situated 
that they have highways through their 
holdings on which to transport their tim- 
ber, and do not have to have a railroad 
which has to be depreciated off. In this 
case, eliminating the railroad cost brings 
the final cost figure down to $36.78. 

Thus it is apparent that there may be 
quite a number of deductions to be made 
from the cost side of the accounts as 
above, any of which will boost the inter- 
est rate, and a happy combination would 
send the rate up to above 8 per cent in- 
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stead of the 4 per cent shown above. It 
is my feeling that average conditions 
would probably show about a 6 per cent 
interest return. : 

I might add here that I have tried this 
out, using stands of only 4 thousand to 
the acre, and also on the basis of cutting 
only 50 per cent instead of 70 per cent. 
Conditions change, but the net result fig- 
ures out to be about the same as out- 
lined here. 

From this, it seems that selective log- 
ging does pay. The rate of interest in 


some cases may not be very high, or un- 
der other sets of conditions it may be 
quite attractive; but the original mature 
forest is paying no interest whatever. The 
quicker the owner can convert his ma- 
ture forest into young growing timber, the 
sooner he will begin drawing some inter- 
est on his investment. Is he not better 
off to start today and log his lands selec- 
tively, thus starting those lands to paying 
interest while he completes the logging 
program which he probably has already 
in mind, instead of cutting them clean to 
the point where they can earn no interest? 


BRS 


Missour1 APPROVES CONSERVATION COMMISSION 


Y a vote of approximately 3 to 1 the electorate of the state of Missouri acted 
favorably at the November election on an amendment to the state constitution 
which provides for the appointment of a 4-man bipartisan Conservation Commis- 
sion. The commission, to be appointed by the Governor, will appoint a director 


of conservation, who will be responsible for all conservation activities. 


This or- 


ganization will replace the present fish and game department, which has control 


over wildlife conservation and the administration of the state parks. 


The amend- 


ment also provides for conservation of other forest resources. 
The wide margin by which the amendment passed is indicative of the favor- 


able sentiment toward conservation which the work of the C.C.C. and the establish- 
ment of the National Forests have developed throughout the state. Only one coun- 
ty out of 114 voted against the amendment. Missouri is on the road to an enlarged 
and improved conservation program.—R. H. WESTVELD. 
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THE EFFECT OF SEEDBED PREPARATION ON FIRST-YEAR 
ESTABLISHMENT OF LONGLEAF AND SLASH PINE 


By J. G. OSBORNE anp V. L. HARPER 


Southern Forest Experiment Station 


the erratic natural regeneration of long- 

leaf pine (Pinus palustris Miller), the 
mechanical interference of the vegetative 
zround cover and the role played by 
seed-eating birds and rodents have been 
subjects of much speculation. Because 
they are large and edible, longleaf pine 
seeds are exceedingly tempting to birds 
and rodents, and their size and large 
oersistent wings would seem to render 
heir reaching mineral soil doubtful where 
there is a ground cover of leaf debris and 
matted herbaceous vegetation, locally 
salled “rough.” Only casual observation 
is needed to furnish a basis for the belief 
hat under many circumstances of natural 
conditions, longleaf pine seeds would be 
leaned up by birds if seedbeds were 
completely exposed by removal of the 
rough, and to some extent destroyed by 
-odents under protection (from _ birds) 
ifforded by the ground cover. 

Even though our knowledge of all the 
factors concerned with the successful ger- 
nination of longleaf pine seeds under nat- 
iral conditions is far from complete, 
mnough is known so that several attempts 
ave been made to arrive at a practical 
olution of the problem. H. H. Chapman, 
f the Yale School of Forestry, in his work 
it Urania, La., has been working toward a 
solution by burning off the rough one 
rowing season in advance of a seed crop, 
a order to reduce the physical interference 
»f the rough and at the same time keep 
lown the danger of bird and rodent in- 
erference. Likewise, H. L. Stoddard, 
Virector of the Cooperative Quail Study 
Association at Sherwood Plantation, 
Thomasville, Ga., has been using his spot- 
yurning method to reduce the rough im- 


[: weighing the factors responsible for 
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mediately in advance of seed fall on his 
wildlife experimental area at Thomasville. 
The successful application of Stoddard’s 
plan, so far as natural seedbeds are con- 
cerned, depends upon reducing the chances 
of a heavy congregation of birds and 
rodents on freshly exposed places by 
spreading the net area prepared over a 
large gross area. 

While burning both a year in advance 
of seed fall and just prior to seed fall 
has proved somewhat successful, it has 
seemed desirable to study intensively the 
individual factors affecting the establish- 
ment of longleaf pine as this pertains to 
the seed, so that practical methods of 
preparing seedbeds could be worked out 
on a more solid foundation of basic 
knowledge. The influence that birds and 
rodents have on the fate of seeds and 
how their activities are related to seedbed 
modification are being studied by the 
Bureau of Biological Survey in coopera- 
tion with the Southern Forest Experiment 
Station. Other phases of seedbed-prepara- 
tion studies are also under way at this 
station. 

This paper reports the results of an 
experiment on the Olustee Experimental 
Forest, in northern Florida, to determine 
the effect of several methods of removal 
or partial removal of this rough on the 
first-year establishment and growth of 
longleaf pine seedlings under conditions 
free from bird or rodent influences. The 
results with slash pine (P. caribaea More- 
let) also are reported—not because this 
smaller-seeded species presents a similar 
difficult problem in establishing itself, 
but largely because of the comparison it 
affords for the longleaf pine results. 
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DESCRIPTION OF THE EXPERIMENT 


Longleaf and slash pine seeds were 
sown in December 1933, and in Novem- 
ber 1934, on randomly chosen milacre 
quadrats, the surfaces of which were pre- 
pared in the following manners: (1) soil 
completely exposed by spading; (2) 
rough removed by burning immediately 
before seeding; (3) soil disturbed but 
with chopped debris left on the surface 
as in disking; (4) vegetation burned off 
one growing season in advance of seeding 
(this treatment was not repeated in 1934) ; 
and (5) natural rough of three years’ 
accumulation in the fall of 1933 and of 
four years in the fall of 1934 left un- 
disturbed. In 1933 the 5 seedbed con- 
ditions for each of the 2 species were 
replicated 4 times in blocks of 10 quad- 
rats, and in 1934 the 4 seedbed conditions 
with the 2 species were likewise replicated 
in 4 blocks of 8 quadrats, making a total 
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of 72 milacre quadrats for the 2 years. 
All quadrats were carefully screened 


against birds and rodents by using 14- or 
1-inch-mesh hardware cloth. An equal 


weight of sound seeds, averaging approxi- 
mately 250, was applied to each milacre 
by allowing the seeds to fall from a height 
of approximately 5 feet. 


The vegetative ground cover or rough 


was composed principally of wire grass 
(Aristida spp.), small clumps of saw pal- 
metto (Serenoa serrulata (Michx.) Hook.), 
gallberry (Ilex glabra (L.) A. Gray), 
little bluestem (Andropogon  scoparius 
Michx.), broomsedge (A. virginicus L.), 
tarweed (Befaria racemosa Vent.) , huckle- 
berry (Cyanococcus myrsinites (Lam.) 
Small), and panicgrass (Panicum spp.). 
The undisturbed ground cover or rough 
consisted of matted dead vegetation under- 
neath and intermixed with the upright 


live plants. The quadrats were located so 


as not to include stumps and large clumps 


TABLE 1 


ANALYSIS OF VARIANCE OF LONGLEAF AND SLASH PINE SEEDLING COUNTS APPROXIMATELY ONE YEAR 
AFTER SOWING 


Square 

Degrees root of 
Source of of Sum of Mean the mean 
variation freedom squares squares square 1 R: 

December 1933 seeding; seedling count October 1934 
Blocks ee Sey te eee ee 3 Mallet atl 72.567 8.519 1255 > 0.05 
SDCCIOS Wie Senate EN 1 40.0 40.000 6.325 1.445 > 0.05 
Preatments.20 2: one. Sewer 4 1,327.6 331.900 18.218 5,742 < 0.01 
Interaction of treatment and 
SPECICSt acc ae wee es Cree eee 4 879.0 219.750 14,824 3.801 <0.05 
Rem aing cheese ee ee eee 27 1,560.8 57.807 7.603 
otal jee et Ste hee 39 4,025.1 
November 1934 seeding; seedling count July 1935 
Blocks See 8 ee nt 3 397.094 132.365 11.505 ASE > 0.05 
SDeCIES nee ante no See ae 1 935.281 935.281 30.582 4.595 < 0.05 
Ebreatments (0-1 see 3 22,215.594 7.405.198 86.053 36.409 <0.01 
Interaction of treatment and 
SFE ins ok ip acyl MS 3 5,379.594, 1.793.198 42.346 8.817 < 0.01 
IReémaind erm e— sees eee PA 4,271.156 203.388 14.261 ; 
‘Total een’. See ae 31 33,198.719 


*F=comparison of a specific mean square with that of the remainder by the ratio of larger 


mean square to the smaller. 
*P=probability expressed in terms of greater 


than (>) or less than (<) 1 or 5 chances 


out of a hundred trials that the ratio may be expected to be equaled or exceeded in random 


sampling. 


(See Snedecor, George W. 
covariance. 96 pp., illus. 


1934. 
Collegiate Press, Inc. 


0.01 is considered highly significant and 0.05 significant. 
Calculation and interpretation of analysis of variance and 


Ames, Iowa.) 
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EFFECT OF SEEDBED PREPARATION 


of palmetto. Classed in terms of expo- 
sure of the soil of the falling seed, (1) 
a wholly exposed class would include the 
spaded and freshly burned seedbeds, (2) 
a partially exposed class the disked and 
l-year roughs, and (3) an unexposed 
class the undisturbed vegetation on the 
3- and 4-year roughs. 

_ The live seedlings in each quadrat 
were counted approximately one year fol- 
lowing seeding. Heights of the slash 
pine seedlings were measured the first 
and second year following seeding of the 
1933 plots, and in July and September 
of the first year following the 1934 seed- 
ing. The lengths of the longest needles 
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on the longleaf seedlings (longleaf seed- 
lings make no height growth for the first 
few years) were measured at like inter- 
vals. In measuring seedling heights or 
needle lengths, all of the seedlings in 
each quadrat were measured if the total 
number was 10 or less, and a random 
sample of 10 to 15 seedlings measured 
if the total number exceeded 10. Through- 
out the experiment, notes (but no mea- 
surements) were made on the interference 
of the rough with the seeds reaching the 
soil, and on the general appearance of the 
seedlings. 

Due to more favorable moisture condi- 
tions resulting from timely rains, a gen- 


TABLE 2 


AVERAGE NUMBER OF SEEDLINGS IN EACH 


MILACRE QUADRAT APPROXIMATELY ONE YEAR AFTER SEEDING 


Longleaf pine Slash pine Longleaf and slash 
Difference Difference Difference 
significant significant significant 
— Seedbed if greater if greater if greater 
preparation Seedlings than’ Seedlings than* Seedlings than’ 
December 1933 seeding; seedling count October 1934 
Number Number Number Number Number Number 
Freshly burned____- PANO 16.8 19.0 
Ge 20.5 19.5 20.0 
Ue) ae 11.0 10.8 30.5 10.8 20.8 7.6 
l-year rough _________ 14.0 7.0 10.5 
B-year rough... 5.0 8.0 6.5 
November 1934 seeding; seedling count July 1935 
Number Number Number Number Number Number 
Freshly burned... 130.0 12:5 ae 
Spaded ee, 140.8 . 20 2 91.0 20.2 . 14.3 
eied eee 109.5 : 100.2 104.9 
4-year rough... 45.8 69.0 57.4 


1Values are for two times the standard error of the difference, which is computed as follows: 


For December 1933 seeding, species-treatment means 


__ (7.603) 
(2) (V2) ———— = 108; and 
(V4) 
treatment means, both species 
__ (7.603) 
(2)'(¥2) —_——- =7.6 species. 
(V8) 
For November 1934 seeding, species-treatment means 
__ (14.261) 
(2) (V2) a 20.2: and 
(V4) 
treatment means, both species 
__ (14.261) 
(Cn Gy oD) = es Ge) 


(V8) 


| 
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erally higher proportion of seedlings ger- The average numbers of seedlings in 

minated on all the quadrats in 1934-35 each milacre quadrat, established approxi 

than in 1933-34. mately one year following seeding on 
each of the seedbed conditions, are given 

PRESENTATION AND Discussion oF Data in Table 2. Opposite the series of aver- 
ages recorded forthe seedbed treatments 


The results of the seedling counts and of each species are given the differences’ 
heights were analyzed by segregating the (two times the standard error of the 
experimental error from other sources of difference) which must be exceeded if the - 


variations, as exemplified in Table 1. hypothesis is tenable that the number of © 
TABLE 3 
DIFFERENTIAL RESPONSE IN SEEDLING ESTABLISHMENT OF LONGLEAF AND SLASH PINE TO SEEDBED 
PREPARATION 
“Longleaf minus 
Longleaf slash” judged to 
Longleaf Slash minus be significant if 
pine pine slash greaterthan’ . 
December 1933 seeding; seedling count October 1934 
Disked -s?-S4 1 2 he ee ON ee oie 11.0 30.5 
Mean of other 4 treatments... 15.2 128 
Diskedeminusemeansot others mses eee —4,2 Vigee —21.9 
Spadedwitreatim en ty eer ses See ee eae eee ee 20.5 19°5 
Meanwote others treatments ee 12.8 15.6 
Spaded minus mean of others..__-___ ee 3.9 oh Ske 
Fresh. {burnt tesc2 peter hoe 2 oie eee 21.2 16.8 : 
Mean of other 4 treatments. 12.6 +16.2 
Fresh burn minus mean of other 4 treatments 8.6 + 0.6 + 8.0 - 12.0 
lievearigrOugh © ease 2.18 & ebceee eae hee es eee 14.0 7.0 
Meanyoteothers4 treatments ee 14.4 18.7 
l-year rough minus mean of other 4 treatments —0.4 led +113 | 
S-year® Troughs... ek, See ee ae 5.0 8.0 
Mean of other 4 treatments... 16.7 18.4 
3-year rough minus mean of other 4 treatments —11.7 —10.4 — 13 | 
; November 1934 seeding; seedling count July 1935 
Disked) oat Pu De ee ne ee 109.5 100.2 
Mean of other 3 treatments... 105.5 94.2 
Disked minus mean of others... 4.0 6.0 — 2.0 
Spaded*treatment.-=_.. =e ee 140.8 91.0 
Meanmot sotherns3) treatments === 95.1 97.2 
Spaded minus mean of others... 45.7 — 6.2 +51.9 
Fresh burn _...... Nia cpt ee 130.0 122.5 Zoo 
Mean of other 3 treatments... 98.7 86.7 
Fresh burn minus mean of others_............... 31.3 35.8 — 45 
4vear TOUGH  2.e ee 45.8 69.0 
Mean of other 3 treatments... 126.8 104.6 
4-year rough minus mean of others... —81.0 —35.6 —45.4 


*Values are for two times the standard error of the difference, which is computed as follows: 


A. For December 1933 seeding, 
(2) (V2) (7.603) V%4+75=12.02; 


and 
B. For November 1934 seeding, 


(2) (V2) (14.261) V3442/12=23.29. 


eedlings differs from one seedbed con- 
ition to another, more than allowable 
vithin random error. For example, in 
1e December 1933, seeding the number 
of seedlings found on the spaded seed- 
eds is significantly more than that found 
n the seedbeds with a 3-year rough. 

The longleaf pine seedling counts clear- 
y show that, for those seedbeds which 
ere burned off just prior to seeding or 
ere spaded up so that the soil was com- 
letely exposed, the number of seedlings 
stablished one year following seeding 
as definitely and considerably more than 
or those which had a 3- or 4-year rough, 
tmounting to from three to four times as 
any seedlings on the former as on the 
atter. Burning one season in advance 
f seeding, although not as effective a 
eedbed treatment as either of the previous 
wo, nevertheless was distinctly better than 
he 3-year rough. Likewise, the disked 
juadrats showed favorable results inter- 
nediate in effectiveness compared with 
ose of the freshly burned and spaded 
plots, although the seedling count on the 
isked plots for the 1933 seeding fell a 
rifle short of being significantly greater 
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than that on the 3-year rough. To sum 
up: Burning one year in advance of seed- 
ing, or disking just prior to seeding, re- 
sulted in about twice as many seedlings 
becoming established, whereas spading 
or burning immediately prior to seeding 
resulted in about three to four times the 
number of seedlings on a 3- to 4-year 
rough. 

The slash pine seeding counts, also 
given in Table 2, revealed a relationship 
of seedling establishment with condition 
of seedbed somewhat similar to longleaf 
pine, although less consistent with respect 
to amount or condition of rough. The 
notable superiority of disking over other 
treatments of slash pine in 1933 may have 
resulted from the chopped vegetation aid- 
ing in moisture retention during a very 
dry season, and still not seriously hinder- 
ing the small slash pine seed in reaching 
soil. There seems to be little room for 
doubt, however, that the number of seed- 
ings of either species was considerably 
lower on the rough than where it had 
been partially or wholly removed. The 
seedling counts for the two species are 
combined in columns 6 and 7 of Table 2. 


TABLE 4 


VERAGE MAXIMUM LENGTHS OF NEEDLES OF LONGLEAF PINE SEEDLINGS AND AVERAGE HEIGHTS OF 
SLASH PINE SEEDLINGS IN MILACRE QUADRATS 


Longleaf pine Slash pine 
October 1934 October 1935 October 1934 October 1935 
Difference Difference Difference Difference 
Seedbed Length significant Length significant Height significant Height significant 
reparation of if greater of if greater of if greater of if greater 
as of needles than needles than Seedlings than seedlings than 
For the first and second years following seeding in December 1933 
Yecember 1933 Inches Inches Inches Inches Inches Inches Inches Inches 
‘reshly burned. 7.4 10.1 5.9 9.3 
edie 7.5 11.8 5.9 13.0 
eked. 5. 8.2 1&5 10.6 6.3 15 11.4 1.8 
t-year rough 8.7 NOLG 6.6 WW 
-year rough —_ 8.3 8.6 8.0 11.6 
For the first year following seeding in November 1934 
November 1934 July 1935 September 1935 July 1935 September 1935 
Inches Inches Inches Inches Inches Inches Inches Inches 
reshly burned. 7.9 10.9 2 a 
paded saeScasseeasnoee 8.0 11.8 1.2 ° Tel . 1.2 
ed 8.3 a 10.0 | 54 6.6 
-vyear rough Be 8.3 10.0 6.5 6.5 
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The differential response of the two 
species to seedbed preparation is clearly 
shown for the 1934 seeding in Table 3. 
The plots in which soil was completely 
exposed by spading distinctly favored 
longleaf establishment over slash pine in 
comparison with the other seedbed treat- 
ments. Equally emphatic was the differ- 
ential response obtained for the two spe- 
cies on the heavy rough, where longleaf 
found a much harder time establishing 
itself than did slash pine. Differential 
response in the 1933 seeding was found 
significant only in the response. of slash 
pine to disking. 

That the method of seedbed preparation 
did not exert a great deal of influence on 
the development of the seedlings is indi- 
cated by the lack of consistent relation- 
ships of the needle-length measurements 
of longleaf pine and the seedling heights 
of slash pine to the method used. (See 
Table 4.) Practically the only noteworthy 
results are that spading the seedbed fa- 
vored the development of larger plants 
toward the end of the second year, and that 
slash pine seedlings responded more slow- 
ly than longleaf. At the start slash pine 
seedlings grew taller, although more spin- 
dling, on the rough plots than on the 
open plots. 

The experiment shows that a ground 
rough is a distinct factor in influencing 
the seeding-in of areas; the heavier the 


BR 


rough—at least up to three or four years, 
as indicated in the present experiment— 
the greater the interference. This does. 
not mean that it would be impossible y | 
seed in adequately an area with a heavy 
rough, providing there was a bountifu 
supply of seed; but it does show that, by 
modifying the seedbed in a way to reduce 
the physical hindrance of the rough, the 
“catch” can be substantially increase 
The seeding problem has not proved ver 

important in the case of slash pine in the 
flatwoods of the Southeast so far, largely 
because of the abundant supply of seed 
trees on the rims of most ponds and the 
frequent rather heavy seed years. Indeed, 
the rough which has come in followin 

fire protection has not been enough of 

hindrance in many instances to prevent 
overstocking to slash pine to the extent 
that serious early thinning problems ar 

presented. It is quite important, however. 
for longleaf, because of the nme af 


seed years and often sparse number of 
seed trees. . 

It is apparent from this study that burn 
ing either immediately or one year befor 
seed fall greatly enhances the longlea 
pine “catch,” so that if the method of 
burning either a year in advance or im- 
mediately prior to seed fall a 
combats the bird and rodent problem, a 
satisfactory stand of reproduction should 
result. 


{ 
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USTAV OBERLAENDER, who in 1931 founded the Oberlaender trust with a 
$1,000,000 endowment for the development of cultural relations between the — 


United States and the German-speaking countries, died in Reading, Pa., November 


30, 1936. The trust is administered by the Carl Schurz Memorial Foundation, Inc., 
to award fellowships to American men and women to enable them to make studies 


in German-speaking nations. 


In setting up the trust fund, Mr. Oberlaender stipu-_ 
lated that the principal and interest ie spent within 25 years. 


Since its existence 


several American foresters and lumbermen have made European tours under its 


auspices. 


NE of the most difficult problems 
involved in logging cost studies is 
the apportioning of costs to logs 
varying sizes. The assumption that 
ach log should bear a cost in direct pro- 
ortion to its size has in the past been 
dopted by some investigators. This in- 
ts a straight line relationship between 
»st and log size. Others interested in 
is problem have believed this assump- 
on to be fallacious and so have endeav- 
red to find what the true relation of 
seeing costs to log size is. 

| The purpose of this article is to present 
new line of approach to this problem. 
relates specifically to costs of transport- 
|g logs by railroad, and is presented for 
e reason that it may be of value to 
fvestigators concerned with other prob- 
ems of the same general nature. No at- 
pt will be made to draw definite con- 
sions from the application of this 
lethod to the particular data used to 
slustrate it. The aim is to emphasize 
~ocedure. 

1The method of approach to be described 
‘as suggested by Dr. R. A. Fisher, Galton 
oiboratory, London, lecturer at Iowa State 
ollege in 1936, as a solution for a prob- 
‘m in one phase of logging operations, 
‘umely, railroad transportation costs. It 
as believed by him that a similar line 
~ attack might be used on other cost 


|The data used relate to costs of trans- 
sortating ponderosa pine logs by rail- 


t 
#} 
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A SUGGESTED METHOD FOR ALLOCATING LOGGING COSTS 
TO LOG SIZES 


By BESSE B. DAY? 
U.S. Forest Service 


road. The original data were supplied 
by M. R. Brundage, Associate Forester 
at the California Forest and Range Ex- 
periment Station, who obtained them as 
part of a logging-sawmilling study in the 
east-side California pine region during 
1934. 

They consisted of measurements of 70 
cars, all cars hauled under similar condi- 
tions (of distance, grade, etc.) and hence 
costing the same regardless of their con- 
tents, this cost set at $1 per car. Each 
car was presumably loaded to capacity. 
The load consisted of varying numbers 
of logs of different sizes. 

Given the number of logs in each car- 
load and measurements of each log, the 
question is to find an adequate method 
of allocating costs to the individual log 
size. Let the independent variables con- 


sidered be: 


x1, the number of logs in each load; 

x», the sum of diameters of the logs in the load; 

Xz, the sum of the squares of the diameters of 
the logs in each load. 

The dependent variable is: 

Y, the cost per load, in this case $1. 


The total cost is expressed as a func- 
tion of the number of logs and their sizes, 
and the equation becomes: 


Y (cost per load) = $1.00 = am + bx. + cxs 


The values for x;, Xo, and x3 for each 
of the 70 loads are given in Table 1. 

Suitable values for a, b, and c¢ in the 
above equation may be found by the 


i 2This study was made while the writer was assigned to the California Forest and Range Ex- 


friment Station, Berkeley, Calif. 


Acknowledgment is made of the valuable assistance of F. X. 


“shumacher, U. S. Forest Service, in the preparation of this paper. 
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TABLE 1 
DATA BY CARLOADS FOR TRANSPORTATION STUDY J 
Estimated Estimated || 
Number Diameter cost Number Diameter cost 
of logs ———__________ —.——_ of logs 
Sd=x2 Sd?=x; Ye D1 =). ¢) Sd=x, Sd—x- YG 


16 308 6,314 0.763 
18 352 7,328 0.882 
16 364 8,808 1.010 
ll 276 7,464 0.821 
16 357 8,697 0.989 
15 319 7,323 0.852 
17 343 7,725 0.895 
23 411 8,135 0.979 
ey 330 7,268 0.843 
19 384 8,402 0.991 
15 330 aie, 0.898 
15 322 7,628 0.873 
14 308 7,200 0.836 
19 388 9,038 1.030 
17 349 8,001 0.922 
17 346 7,726 0.902 

9 251 7,857 0.812 
17 345 7,443 0.886 
14 306 7,298 0.836 
16 361 9,287 1.026 
13 322 9,142 0.975 
20 391 8,157 0.980 
15 351 8,979 1.004 
18 Sy 8,342 0.976 
15 341 8,385 0.953 
15 339 8,737 0.965 
14 322 8,164 0.914 
23 460 10,122 1.186 
19 396 9,108 1.052 
16 363 9311 1.032 

6 219 8,196 0.801 
15 323 8,035 0.894 
17 358 8,693 0.975 
14 301 8,213 0.867 
15 346 8,884 0.988 

Total 


Sd=sum of diameters in each load. 


Sd’=sum of squares of the diameters in each load. [equation. 
The estimated cost, Y:, is found by substituting the values for x, x:, and xs in the “7 


method of least squares, the expression 
SI (sea 46 pe ds ewe) — WE 


to be minimized, Y having the constant 
value of 1. Normal equations are set up 
and solved for a, b, and c. This gives 
an expression for Y in terms of load 
measurement. 


Next, solve the equation for loads of 
_ single logs of diameters 6, 10, 15... ., 
-Xg will in each case be equal to these, 
and corresponding values for x3 will be 
36, 100, 225 . . . Plotting these on diam- 
eter, a smooth curve is drawn from which 


16 350 8,888 0.982 
17 369 8,805 1.006 
12 307 8,685 0.934 
17 377 8,897 1.029 
18 368 8,682 0.983 
19 416 9,792 1.131 
16 354 8,644 0.979 
14 354 9,306 1.042 
13 329 9,281 0.998 
11 312 9,340 0.992 
16 353 8,805 0.985 
27 497 10,217 1.214 
16 365 9,335 1.037 
15 365 9,435 1.058 
18 407 10,317 1.150 
13 320 8,824 0.956 
16 377 9,323 1.065 
14 359 10,067 1.089 
ll 308 9,476 0.990 
13 353 10,063 1.090 
12 310 9,310 0.971 
13 342 9,914 1.039 
14 332 8,986 0.976 
24 446 9,760 2 A 
15 352 9,208 1.017 
13 327 8,929 0.977 
15 324 8,458 0.917 
15 354 9,668 1.043 
17 378 9,846 1.076 
eG 378 9,162 1.044 
21 439 10,383 1.181 | 
16 397 10,933 1.887 it 
(| 320 9,928 1.039 
15 376 10,548 1.136 
18 423 11,359 1.236 | 
1,104 24,692 619,356 ; 


may be read corresponding costs. i 
Below are the actual computations carl} 
ried through for the given data, together} 
with the final curve from which may be} 
read the relative costs by log diameters. | 
Attention is called to the fact that i 
the assumption, stated in the first para- 
graph, that each log should bear a cost 
exactly in direct proportion to its volume 
be true, then the coefficient of x2, sum off 
diameters, would be zero. This is by no 
means the case, as will be evident fro 
an examination of the equation; for the 
coefficient of xz as well as that of x3 (a 


stimate of volume) is distinctly not zero, 
nence diameter and volume of a _ log 
ointly contribute to the cost of hauling. 


ANALYSIS OF TRANSPORTATION STUDY OF 70 
CARLOADS, EACH AT A COST OF $1 


or each load, 


Y =cost per load, in this case $1 

» x: = number of logs in the load 

| X: = sum of diameters in the load 

x; sum of the squares of the diameters in 
the load 

| Y = ax + bx: + cxs 


ence S[ (ax:+bx.+-cx;) —1]* to be minimized. 


‘he normal equations become: 


aS (x:?) + bS (xx2) + cS (xixs) = S (x) 
aS (xix2) + bS (x.”) + cS (x2X:) = S (x) 


METHOD FOR ALLOCATING LOGGING COSTS ar 


S (xix:) = 9,808,381 
S (x2x:) = 220,176,271 


Substituting these in the above normal 
equations and solving: 


a = —.0154680382 

b = .0023134866 

c = .0000471882 

Since Y = ax: + bx: + cxs 

Then Y = —.01546804x, + .00231349x, 

+ .00004719x; 

Let the number of logs, x;=1, and x2 
take the successive values 6, 10, 15. . ., 
x3 in each case will be the square of xo, 
then values for the curve are determined 


by substituting in the equation: 
Y = —.01546804x: + .00231349x. + .00004719x; 


E aS (xix:) + bS (xoxs) + cS (x:’) = S (xs) Diameter pee piapetey ose 
The data in Table 1 yield the following 10 0124 35 1233 
: 15 .0299 40 .1526 
Bee tous: 20 0497 45 1842 
S (x) 2 Stu 25 0719 50 .2182 
e a = 619 356 Plotting the above values gives the 
S (x?) = 18,174 curve from which may be read relative 
. ee = ? ee costs for diameters of different magni- 
X3 = 9, 5 ? 
S(xx) = 398,652 tudes. 
22 ie | ‘Bi | [ 
20 | 
ei. r a aes is | 4 
Bite i p= i, 
|) Se : 
112 A | T | 1 
10 + | 
ef 08 | 
2 = | t 
1 04 | | | 
"Bi 02 a o 
iz 
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| Fig. 1.—Allocation of transportation costs by log diameters. 


LESSONS FROM PAST FOREST PLANTING IN THE LAKE STATES 


By PAUL O. RUDOLF 


Lakes States Forest Experiment Station 


HE first forest planting in the Lake 
States, so far as records show, took 
place in Wisconsin in 1876 and was 
in the form of a memorial to the centen- 
nial of American independence. During 
the ensuing 60 years approximately 600,- 
000 acres have been planted in this re- 
gion. Although more than 50 per cent 
of this total has been since 1931, and the 
earlier plantings were mostly on a small 
scale, the soundest basis for guiding the 
present large-scale plantings is a compre- 
hensive knowledge of the results of these 
past efforts. 

The present paper is based upon re- 
sults of a region-wide plantation survey 
conducted in 1924, a resurvey of these 
same plantations begun in 1935 and as 
yet only partially completed, experiments 
at several field branches of the Lake 
States Forest Experiment Station, and the 
experience of the author. Its purpose is 
to present briefly some outstanding les- 
sons which may be learned from past 
planting experience. 


Source oF Seep! 


Although there are, unfortunately, not 
enough plantations in the Lake States of 
sufficient age and development to afford 
any striking examples of the use of seed 
from improper sources, the importance of 
this factor is clearly shown by European 
investigations. These experiments, con- 
ducted chiefly in Germany, Switzerland, 
and the Scandinavian countries, have 
shown such striking differences in sur- 
vival, form, rate of growth, and suscepti- 
bility to injury in trees of the same spe- 


653-663 and 34: 766-770. 


cies but grown from seed collected 
various localities that many Europear 
countries now have stringent laws go : 
erning the use of forest tree seed in other 
than “home” localities. | 
The Lake States Forest Experiment Ste 
tion has a test under way (field plantiiil 
began in 1931) in which Norway pine 
from over 150 seed sources throughout! 
its range and Scotch pine of some 3 
sources are being tested on the Superior. 
Chippewa, and Huron National Forests 
Obviously the experiment is too young té 
yield any final results, but even in the 
nursery distinct differences can be note¢ 
in length of needles, color of foliage. 
size, and rate of growth of Scotch pine 
from different sources. Although the dif 
ferences are not so pronounced in Nor 
way pine, there is a distinct tendency for 
seed from the southern and eastern por- 
tions of the range to produce larger stock 
than that from the northern regions. 
Some differences in survival and _ height 
growth are also beginning to show up: 
but definite trends are not yet evident. © 
Although there has been some attemp 
to make local seed collections in recen 
years, far too little attention is as yé 
paid to this important matter. It seems 
neither logical nor efficient to spend greal 
sums in planting huge acreages of trees 
wrong seed source which can never utili 
the site to its full capacity and which, ii 
fact, may have to be eradicated in the 
future at even greater cost to preven 
their hybridizing with local trees and pro 
ducing inferior strains. Until there é 
significant experimental evidence to thi 
contrary only the time-tested local v 


‘See articles by Henry I. Baldwin and Hardy L. Shirley. Forest seed control. Jour. For. 


ieties should be used in our plantings; 
his means local seed collection. 


SPECIES AND SITE SELECTION 


There are plenty of object lessons show- 
g improper site selection. One mistake 
n the early days was the planting of 
species which had previously occupied 
iven sites, apparently in accordance with 
Nature’s lead, but without regard for the 
actor of site deterioration or retrogres- 
ion due to destructive logging or fires. 
\s a result species were very frequently 
planted on sites too poor for their satis- 
actory development. Furthermore, many 
persons were obsessed with the idea of 
ylanting only commercially valuable spe- 
ies, especially white pine, Norway pine, 
nd white spruce; and this on many sites 
msuited to these species. Only compara- 
ively recently has it been discovered that 
ack pine is something other than a weed. 
here was also the common tendency to 
vick the sites which presented the fewest 
yhysical obstacles to planting, and such 
“ites are usually of low quality. 

| Recently, tests of soil acidity and col- 
joidal content and the occurrence of plant 
ndicators have been used to some extent 
‘o aid in determining the proper species 
‘o plant on various sites. Useful as these 
fools are, there can be no single, simple 
Ynstrumental method or rule of thumb 
jor selecting planting sites. There must 
ye someone with a background of ex- 
yerience and sound fundamental training 
Svho can evaluate all the various factors 
»»f site and then select the proper species. 
‘This implies the need for small adminis- 
jrative units and stable personnel, in or- 
Jer that foresters may really know their 


UNDERPLANTING 


Although there has been a predilection 
‘or easy planting chances, considerable 
lanting of pine and spruce has been 


LESSONS FROM PAST FOREST PLANTING 73 


done under aspen and brush in order to 
convert such stands to the more valuable 
species. Foresters called the aspen a 
“nurse crop”, and believed that without 
any further action on their part the over- 
story would protect the planted trees dur- 
ing early life, and then obligingly open 
up at the proper time and allow them 
to pass through and grow unmolested. 
Unfortunately, this does not work out. 
Tests carried out by the Lake States For- 
est Experiment Station on the Chippewa 
National Forest show conclusively that 
such underplanting can be successful only 
if constant attention is given to the re- 
moval of the competing vegetation. These 
tests also show that in the early stages 
competition from the lower vegetation, 
such as bracken fern, bush honeysuckle, 
and large-leaved aster, may be more detri- 
mental than that from aspen, while on the 
better soils, competition from hazel brush 
and associated species absolutely pre- 
cludes the possibility of plantations com- 
ing through successfully without aid. 


BENEFITS FROM OVERSTORY 


On the comparatively open, dry sites 
such as are typical of much of the lower 
Michigan sand plains the beneficial ef- 
fects of shade cast by trees and shrubs is 
often more than sufficient to offset any 
injurious effects due to competition. Rec- 
ords of maximum soil surface tempera- 
tures show that the shade from a single 
clump of scrub oak reduces the soil sur- 
face temperature as much as 30° F. dur- 
ing the hottest part of the day, and this 
is enough to make the difference between 
tolerable and lethal temperatures for 
young trees. Plantations on the Huron 
National Forest from 1 to 13 years old 
consistently show 30 to 40 per cent bet- 
ter survival on areas which received some 
shade than on those which received none 
during recent dry years. Extensive nat- 
ural openings in these plantations are al- 
most completely denuded of planted trees. 
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Even under such conditions, however, the 
overstory must not be allowed to become 
too dense, and must be thinned from 
time to time after the planted trees: have 
become established. 


PLANTING STOCK 


Many foresters, not fully understanding 
the need for sturdy, hardy, well-balanced 
planting stock, still worship the fetish of 
low initial planting costs. It is known 
that increasingly better stock is required 
as conditions become more severe, and 
that transplanting and certain other nurs- 
ery treatments produce sturdier, better- 
balanced stock. Such measures, however, 
increase the cost of stock, so there is of- 
ten a failure to put two and two together. 
Tests carried on by the Lake States For- 
est Experiment Station with Norway pine 
on the Huron National Forest have shown 
a regular increase in survival and height 
growth from 1-0 to 2-1 stock, the results 
differing enough to mean under certain 
conditions the difference between replant- 
ing or not replanting, between two years 
of release or five years of release, etc. 


Cumatic Inyury 


Although high temperatures, very low 
temperatures, droughts, unseasonable 
frosts, heavy snow and sleet, strong winds, 
floods, and other climatic factors cause 
considerable damage to plantations, in 
general not very much can be done about 
it. There are, however, a few measures 
that can be used to reduce such losses. 
Stock of greater hardiness than is com- 
monly planted can be used, and on open 
areas regular spacings can be varied to 
take advantage of the cool shade of trees 
and bushes. By analyzing long-time 
weather records there is some possibility 
“that drought cycles may be determined 
and planting plans varied accordingly. 
It may also be possible to delimit areas 
of high drought frequency and either 


eliminate them from planting plans 
give them special treatment. 


PROTECTION FROM ENEMIES 


Pests such as the larch sawfly, whit 
pine weevil, white grubs, and various 
cankers and rusts cause considerable dam 
age to forest trees. In addition to the 
native enemies, to which the native trees 
have developed more or less resistance 
or immunity, there are also introduced 
pests such as the chestnut blight, white 
pine blister rust, Dutch elm disease 
European pine tip moth, and _ others 
which have become more or less epidemic 
Plant quarantine regulation and nursery 
inspection services give some protection 
from this quarter, but chief reliance mus! 
be placed on good silviculture. By using 
hardy stock of native species grown from 
seed of proper source on the sites for 
which it is best suited, by maintaining 
mixed stands of unrelated but congenial 
species, thus avoiding the establishme 
of large blocks of pure even-aged stands, 
and by taking such action as is neces 
sary to keep the stands in a thrifty con 
dition, great progress towards preventing 
serious damage from pathological and 
entomological pests can be made. 

There are also various animals whick 
are destructive to plantations, including 
deer, certain rodents, and several species 
of grouse. The snowshoe hare is the | 
worst offender. During their population } 
peaks these animals practically preclude 
the possibility of successful planting im 
brushy areas. Observations indicate that 
the hares seldom if ever eat the tips that | 
they nip, but seem to do so merely out of | 
“pure cussedness”. Deer are less destruc: | 
tive, but in the aggregate they also do 
considerable nipping. 

Although animal damage cannot be 
absolutely controlled, certain measures can 
be adopted which will reduce it to a 
minimum. In the case of the snowshoe” 
hares advantage can be taken of the peri- 


ods during which their population is low 
© carry out planting in brushy areas. 
‘n addition the population can probably 
de maintained at a low density by means 
f organized hunts and other control 
easures. Experience on the Chippewa 
nd Superior National Forests indicates 
hat snoeshoe hares can be controlled ef- 
ectively by opening up the stand through 
elease cuttings, thus changing cover con- 
itions, and by leaving occasional stubs 
o provide perches for hawks and owls. 
eer damage can be held to a low point 
y maintaining deer populations which 
© not overtax the carrying capacities of 
he range, and possibly by planting and 
aintaining occasional groups of plants 
hich make more acceptable browse for 
the deer than the valuable forest species. 
hus far, other animal species have not 
seen of sufficient importance to warrant 
ny special control measures. 


Mixep PLANTINGS 


Among the older plantations in the 
Lake States there are some examples of 
hite pine-Norway pine, and Norway 
ine-jack pine mixtures, most of which 
ook quite good. In some cases white 
pine is outstripping Norway pine, and in 
bthers the reverse is true. In all cases 
bserved, jack pine has taken a com- 
anding lead over Norway pine, but in 
later years the relationship may be 
changed. Although the effect on the 
health of the stand and the maintenance 
of favorable soil conditions cannot be 
Ben so readily, most foresters cannot fail 
to recognize that mixed stands are good 
insurance against disease and insect epi- 
demics. A good example is a natural 
stand, consisting originally of mixed 
tamarack, black spruce, and jack pine, 
on a moist but upland site on the Su- 
perior National Forest. Although the 
larch sawfly cleaned out the tamarack, the 
other species have closed up the open- 
ings so that there is now little evidence 
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of any injury ever having occurred to 
the stand. In contrast, there are many 
swamps which bear testimony as_ to 
how the stand would appear today had 
it been pure tamarack. 

Although experience in producing mixed 
plantations is meager, the greatest assur- 
ance of success can be had by following 
Nature’s guidance in this respect. 


GROUND PREPARATION 


Generally speaking, field planting with- 
out some sort of ground preparation is 
merely so much wasted effort. As a rule 
it is necessary to give the planted trees at 
least two or three years’ grace to estab- 
lish their own roots sufficiently to enable 
them to compete successfully with lower 
vegetation. Furrowing and scalping are 
commonly used for this purpose, and 
there is some promise that new heavy 
types of plows will permit satisfactory 
furrowing in comparatively heavy brush. 
Plowed furrows have generally given 
much more satisfactory results than hand- 
made scalps. 


METHODS OF PLANTING 


Most of the planting in the Lake States 
region has been carried out by one or 
the other of two general methods, the 
“slit” and the “deep-hole.” In line with 
other measures for obtaining low initial 
planting costs, the slit method has been 
favored in recent years. 

So far there are no comprehensive 
planting experiments in this region, or 
as far as the writer is aware in this coun- 
try, sufficiently old to indicate the full 
effects of the various methods of planting. 
With favorable seasons, almost any sys- 
tem which gets the tree roots in the 
ground will give reasonably good early 
survivals. However, there are several 
European investigations, and some scat- 
tered observations in the Northern Rocky 
Mountain region, which indicate that the 
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full effects of planting methods may not 
show up for from 10 to 30 years. When 
some crisis arises, such as extreme cli- 
matic conditions or the severe competition 
for moisture and mineral nutrients when 
the tree crowns close in, the poor root 
distribution resulting from a system of 
planting such as the slit method may re- 
sult in heavy losses. Among other de- 
ficiencies, such root systems also fail to 
make trees wind-firm. 

As concerns season of planting, it is 
generally conceded that spring is best 
on all but the sandy soils, because of the 
danger of frost-heaving. On the lighter 
soils either spring or fall is satisfactory, 
with the latter having some advantages 
because the season is more certain and 
usually longer. 


CARE OF PLANTATIONS 


Up to very recently the general attitude 
has been that after the trees were set in 
the ground they might be forgotten until 
it was time to harvest them. Until 1933 
and the advent of the C.C.C. program. 
there was little or no cultivation or re- 
lease of plantations other than experimental 
work. However, except under the most 
favorable conditions, such neglect means 
that the objective of forest planting (the 
establishment of well-stocked stands of de- 
sirable species) will seldom be attained. 

Although this is especially true when 
planting is carried out on aspen or brush 
lands, some release work is needed in all 
plantations except those established on 
extremely open sites. As they attain great- 
er age and development, plantations will 
have to be thinned and given the same 
silvicultural treatment as natural stands 
in order to obtain the maximum value 
from them. 

In the meantime the comparatively 
large-scale release and thinning projects 
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carried out under emergency work should — 
be studied in order that the failures as_ 
well as the successes can be turned to 
profit in the development of a sound 
basis for plantation management. 


Cost oF PLANTATIONS 


It should have been learned by this ~ 


time that forest planting cannot be cheap, © 
and that any sacrifice of quality for low | 


immediate costs is bound to be an ex- 
pensive act in the long run. Although — 


the total cost of establishing forest plan- 


tations is necessarily high, against it there 
must be weighed the several rotations, — 
generations, or even centuries which it 
would take Nature to accomplish the 
same thing. The difference in productiv- 


ity of the area resulting from the two _ 


alternatives in the interim must also be 
considered. 


SUMMARY AND CONCLUSIONS 


In this paper an attempt has been made ~ 
to emphasize the lessons which may be ~ 


learned from past forest-planting efforts 
in the Lake States region. 
indirectly it has been attempted to em- 
phasize the fact that forest planting is 
neither simple, cheap, nor mysterious, and 
that its success depends upon the inter- 


relationship of a complexity of factors, | 


many of which are not fully understood 
but concerning most of which our prac- 
tice has not kept pace with our knowl- 
edge. This means that the practice of 
forest planting, like every other silvicul- 
tural activity, must depend upon a thor- 
ough knowledge of local conditions. It 
is incumbent upon all agencies engaged 


in this work to apply the lessons which — 


are evident and keep the gap between 


knowledge and practice as narrow as _ 


possible. 


Directly or 


~ enrollments. 


F: 
- 


| analysis, 
+ schools for the period 1900 to 1936 are 


also tabulated. Current trends in enroll- 


FOREST SCHOOL STATISTICS FOR 1936: DEGREES GRANTED AND 
ENROLLMENTS 


By CEDRIC H. GUISE 


Cornell University 


the practice of collecting annually 

from the forest schools of United 
States statistics showing the numbers of 
degrees conferred for studies completed 
in professional forestry, and the annual 
forest school enrollments. These statistics 
supplement the material published as a 
result of the Forest Education Inquiry, 


| 1933 the author of this article started 


' 1929-1931, and the reports published dur- 


ing each of the past three years in the 
JOURNAL OF Forestry.? 

Although the figures which follow are 
self-explanatory, a detailed analysis and 
series of comparisons will require refer- 


ence to the articles previously published 
and listed in the footnote. 


In the material presented in the present 
article there is shown for each forest 
school in the United States the numbers 
of degrees granted for the calendar year 
1936, and the enrollments for the first 


' term of the academic year 1936-1937. In 
| addition, for purposes of comparison and 


the annual statistics for all 


ments by classes are given for the period 
1929 to 1936. 


DEGREES GRANTED 


In Table 1 are shown for each of the 
forest schools in the United States the 
numbers of undergraduate, Master’s, and 
Doctor’s degrees conferred for completion 
of studies in forestry in 1936. On the 


_ forms which were returned the University 


of Michigan reported three Bachelor’s 
degrees conferred in November 1935; 
the University of Minnesota, six Bachelor’s 
degrees in December 1935; and Iowa 
State College, one Bachelor’s degree in 
December 1935. These ten degrees are 
not included in Table 1, but are added to 
the numbers previously reported in 1935, 
and therefore included in Table 2. 

Table 2 presents for each of the years 
1900 to 1936 inclusive the total number 
of undergraduate and Master’s degrees 
conferred. The figures in Table 2 are 
slightly at variance with those presented 
in a comparable table for 1935. In the 
first place, the total reported for 1935 
was 413 Bachelor’s degrees; this total 
has been increased to 423, in order to 
include the 10 degrees conferred in No- 
vember and December at Iowa, Michigan, 
and Minnesota for the foregoing reasons. 
Secondly, the grand total has been fur- 
ther increased by 17, in order to include 
the men who received the professional 
degree of Forest Engineer at the New 
York State College of Forestry at Cornell 
University. 

Of interest to many are the following 
names of the recipients of this degree; 
1900, R. C. Bryant; 1901, T. F. Borst, 
A. Knechtel, Walter Mulford, C. R. Pettis, 
Raphael Zon; 1902, W. W. Clark, E. A. 
Sterling; 1903, R. D. Craig, A. S. Wil- 
liams; 1904, H. R. Bristol, F. Dunlap, 
G. B. Lull, C. A. Lyford, L. Margolin; 
1906, I. T. Worthly; 1907, W. C. Shepard. 
The latter two degrees were granted by 
special action of the Board of Trustees of 


Forest Education, Henry S$. Graves and Cedric H. Guise, Yale Univ. Press, +932. Degrees 
- granted, enrollments and recent developments at the forest schools in the United States, 1931-1933. 
Cedric H. Guise, Jour. For., 32:3. Forest school statistics for 1934: Degrees granted and enroll- 
ments. Cedric H. Guise, Jour. For., 33:4. Forest school statistics for 1935: Degrees granted and 


Cedric H. Guise, Jour. For., 34:2. 
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Cornell University, for studies completed 
previously at the College of Forestry. 
During the calendar year 1936, 495 
Bachelor’s degrees, 67 Master’s degrees, 
and 9 Doctor’s degrees were conferred. 
The total of 495 Bachelor’s degrees is an 
increase of 72 over the 423 granted in 
1935 and is the largest number ever re- 
ported. Previous to 1935 the maximum 
number reported was in 1931, a total of 
394. The average number for the years 
1929 and 1934 inclusive was 344. The 
increases in 1935 and 1936, respectively, 
over this average are 79 and 151. The 
actual numbers have fluctuated between 
1928 and 1934, but during each of the 
past two years the successive increases 
have been pronounced, being 86 in 1935 
and 72 in 1936. Far greater increases 
may be expected in 1937 and the years 


TABLE 1 


NUMBER OF ,DEGREES GRANTED FOR COMPLETION 
OF STUDIES AT FOREST SCHOOLS IN THE 
UNITED STATES FOR THE CALENDAR 


YEAR 1936 
Under- Mas-  Doc- 
graduate ter’s tor’s 
Forest school degrees degrees degrees 
PeGalitorniaye= == 36 5 1 
2. Colorado State. 33 
3. Connecticut — 5 A 
Aa Cornell Lee meee 16 6 
yy (COORD oo 18 = 
Osiaryard see a ] 1 
(aml dab Ogs tee 2 te ee 23 2 
Srlowa Ge. ae ee Pah i 
OLoulsiana, ee 3 1] 
10MMaine Mat= ere ee ll 
ll. Michigan State... 19 2 
12. Michigan University 30 18 
lS Minnesota: eee es | 31 fs 
14¢Montana) 2 11 7 % 
15. New Hampshire 5 = Le 
16. N. Y. State College 
Olmeliorestny= eee 84 8 5 
17. North Carolina____ 24. 2 
18. Oregon State_.__ 18 3 
19. Pennsylvania State. 34 ss 
20 eburdues a8 - sas oe 12 = 
2ieeWtahe ee Dil ic 
22. Washington State __ 9 4 i 
23. Washington Univ... 24. 3 1 
AMY ale eo a 20 1 
Motalsees- 2: see a AO5 67 9 


immediately following, inasmuch as the | 
great increase in undergraduate enroll- | 
ments which began in 1934 will soon re- 
sult in a natural acceleration of numbers 
of degrees to be conferred. The total 
number of undergraduate degrees con- 
ferred through 1936 is 6,219. Due to an 
error in last year’s report the total num- — 
ber reported was listed as 6,697. It should 
have been 5,697. 

The number of Master’s degrees re- 
ported in 1936 was 67, an increase of 9 


TABLE 2 


NUMBER OF DEGREES GRANTED FOR COMPLETION 
OF STUDIES AT FOREST SCHOOLS IN THE 
UNITED STATES FOR THE CALENDAR 
YEARS 1900-1936 


Undergraduate Master’s 
Years degrees degrees 
1900 1 = 
1901 5 ES 
1902 2 i) 
1903 3 14 
1904 9 29 
1905 9 34 
1906 24. 24 
1907 19 Heel 
1908 31 35 
1909 47 44 
1910 61 48 
1911 100 61 
1912 122 54 
1913 136 37 
1914 151 42 
1915 124 35 
1916 151 36 
1917 160 Dae 
1918 65 10 
1919 53 6 
1920 160 25 
1921 126 26 
1922 141 44, 
1923 217 31 
1924 215 43 
1925 280 44 
1926 259 58 
1927 263 50 
1928 302 * 64 
1929 291 54 
1930 308 69 
1931 394 97 
1932 380 78 
1933 355 65 
1934 337 47 
1935 423 58 
1936 495 67 
Totals 6,219 1,492 
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over the 58 for 1935. It is still well 
below the maximum number of 97 re- 
ported in 1931, and less than the numbers 
granted in 1930 to 1932 inclusive. Al- 
though the number of men now enrolled 
as candidates for the Master’s degree 
shows an increase over that of last year, 
the number of degrees of this type is not 
likely to become a serious problem dur- 
ing the next few years. Yet a situation 
is likely to arise soon which will demand 
_ the thoughtful attention of forest schools. 

The great increase in numbers of men 
with undergraduate degrees, coupled with 
a corresponding restriction in placement 
opportunities, is certain to cause many 
men to become candidates for the Mas- 
ter’s degrees. If the problem is handled 
skillfully the result may be entirely bene- 
ficial, in that the men to enter the field 
of forestry will be more mature and will 
have had a more complete training for 
their profession. On the other hand, if 
graduate study is to be offered, facilities 
in faculty, libraries, and teaching equip- 
ment will be demanded far beyond those 
needed for undergraduate teaching; and, 
unless the teaching personnel and equip- 
ment are available to provide adequate 
instruction of true graduate character, the 
extra time devoted to graduate study will 
be little more than another year of under- 
graduate effort. Further the abnormally 
high undergraduate enrollments at many 
schools will demand the full time of their 
faculties, and opportunities will not be 
available to give the personal attention 
which is essential to the proper direction 
of graduate work. 

Should not each forest school take this 
matter under advisement at the present 
time and determine in advance the policies 
under which it is to operate, before the 
problem of receiving graduate students 
in large numbers is upon it? The prob- 
lem of educating and training men for 
the Doctor’s degree is equally acute. 

During the period 1900 to 1936 a total 
of 1,492 Master’s degrees has been con- 


ferred. In 1936, 9 doctor’s degrees were 
reported from 5 schools. The total num- 
ber of Doctor’s degrees reported through 
1936 is now 70. 

The New York State Ranger School 
reports 45 graduates in 1936. Added to 
the statistics reported previously, the total 
number of certificates granted for com. 
pletion of the ranger school course of 
study at this institution is 544. 


ENROLLMENTS 


The large increases in undergraduate 
enrollments previously reported for 1934. 
35 and 1935-36 continue. Between the 
years 1929-30 and 1933-34, the total un- 
dergraduate enrollments ranged between 
2,120 and 2,573, the mean being 2,243. 
In 1934-35 the enrollment was 3,791, an 
increase of 1,545 over that of 1933-34. 
In 1935-36, the number of undergraduates 
reported was 5,406, an increase over the 
previous year of 1,615; and in 1936-37, 
the enrollments are reported as 6,032, a 
further annual increase of 626. This 
current figure of 6,032 is 3,786 over the 
enrollment of 1933-34, and 3,789 more 
than the 5 year mean of 2,243 for the 
years 1929-30 and 1933-34. 

These facts are apparent upon examina- 
tion of Tables 3, 4, and 5. Table 3 
shows for the period 1903-04 to 1936-37 
the total annual undergraduate enroll- 
ments at all forest schools in United 
States; Table 4 presents the enrollments 
by classes at each forest school for the 
current year; and Table 5 shows for: each 
year, for the period 1929-30 to 1936-37, 
the undergraduate enrollments by classes 
for all forest schools, including the ratio 
of seniors to freshmen. 

In examining these statistics one should 
note that the University of Michigan lists 
only juniors and seniors, and the Uni- 
versity of California a number of fresh- 
men and sophomores which is compara- 
tively low in relation to the number in 
the two upper classes. As reported in 
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former articles, California and Michigan 
are concerned primarily with upperclass- 
men, and expect to receive men for the 
junior year from junior colleges, from 
other colleges and universities by trans- 
fer, as well as from the student body of 
their own institutions. If statistics for 
the freshmen and sophomore classes at 
California and Michigan were on a com- 


nual variations were small, and since 
the enrollments were normal and not in-| 
fluenced by the great public interest 
created in forestry as a result of the con- 


TABLE 3 


UNDERGRADUATE ENROLLMENT AT FOREST SCHOOLS 
IN THE UNITED STATES, 1903-04 To 1936-37 


: : oe Year Enrollment Year Enrollment 

parable basis with those of other institu- [903.04 19 1920-21 1,092 
tions, the total enrollment for the current 1904-05 39 1921-22 1,363 
year would probably be increased by eee eB cee el 
several hundred underclassmen. 1907-08 143 1924-25 1.624 
The relationships of immediate interest ean = cae ia 
are brought out in Table 5. In this table 39393] 518 1927.28 1'957 
are shown undergraduate enrollment 1911-12 591 1928-29 2,079 
statistics by classes for all schools for hoe a ay mer 
each of the past eight years. Little varia- 934.45 904 1931-32 2573 
tion occurred for the years 1929-30 to 1915-16 944 1932-33 2,388 
1933-34; the mean for those 5 years was, 1916-17 897 1933-34 2,246 
A =h : 1917-18 560 1934-35 3,791 

as previously noted, 2,243. With this 1918-19 498 1935-36 5,406 
average as a base, inasmuch as the an- 1919-20 927 1936-37 6,032 

TABLE 4 


ENROLLMENT BY CLASSES AT FOREST SCHOOLS IN THE UNITED STATES—FIRST TERM 1936-37 


Total 
Fresh- Sopho- under- Graduates Special 
Forest school men mores Juniors Seniors graduates Masters-Doctors students 

We Calitorniawe ae 53 73 100 81 307 2a, 5 

2. Colorado State... 105 102 32 46 5 BBS af 

3. Connecticut 10 10 8 13 4] 3 - = 
Araornel Myon. ae ee am ae as = x i 5 

SKE. 2 eee coe cae es . 2 2 : 
Grn COr gia: 922. ee 55 72 Bh Pit 227 _ ny 1 
Vaklarvards c.2. ese ae 2 = 7% 1 

Swidahow 1a eae lll 97 76 51 335 i zs 
CMO Waaie een den 85 108 34 36 263 4 

10: Louisiana =. - «> 68 55 37 24 184 3 

ee Viaine: 2 24 eee 68 44, aye 24 173 4 

12. Michigan State____ 149 92 61 38 340 2 s o 
13. Michigan University bf = 80 57 137 15 8 9 
14. Minnesota 152 177 la lgé 24 470 ag 5 
Swe vlontanae ae ee 161 118 63 19 361 1 4 
16. New Hampshire. 32 30 18 15 95 

iam Yeustate. Col. of 

orestnyes ane 151 134 113 100 498 25 5 a 

18. North Carolina 86 45 38 33 202 1 

19. Oregon State... 178 146 119 4] 484 7 is e 
20. Pennsylvania State. 112 154 87 59 412 2 ne 1 
Piemburduer i 22.5 98 57 29 17 201 me = = 
2 emlOtan es <5 eee S 166 94 115 51 426 1 E 
23. Washington State. 50 36 28 14 128 a e 
24. Washington Univ.. 154 127 87 45 413 8 ae 17 
hee vialey ee. a. 2) Se Ae Bi ie = A 39 2 x 
otalcgee = 2,044 1,771 1,402 815 6,032 151 28 37 
Number of schools 20 20 21 21 PA 18 u 6 
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servation activities of the present federal 
administration, the trends of the past 
three years are further analyzed. 

In 1934-35, the total undergraduate en- 
rollment was 1,548 more than the five- 
year mean of 2,243 for 1929-34, an in- 
crease of 70 per cent. In 1935-36 the in- 
crease in number was 3,163, and in per 
cent 141. In 1936-37 the enrollment of 
6,032 is 3,789 over the 2,243, an in- 


- crease of 169 per cent. 


One interesting feature of enrollment 
trends is apparent in Table 5, namely 
that the current statistics for the fresh- 
man class show a decrease of 257 from 
1935-36, whereas last year there was an 
increase of 550. Nevertheless the large 
increases of the past two years are now 
reflected in the sophomore, junior, and 
senior classes. Comparing the enroll- 
ments of 1936-37 with those of the pre- 
vious year, it is noted that in the fresh- 
man class the decrease of 257 represents 
a drop of 11 per cent. The increase of 
184 or 12 per cent in the sophomore 
class, of 495 or 48 per cent in the 
junior class, of and 240 or 42 per cent 
in the senior class are significant. For 
here are indicated the numbers of young 
foresters who will soon be graduated and 
looking for employment. Statistical com- 
parisons for each class for each of the 
past three years in relation to the means 
for 1929-34 are also shown in Table 5. 

The number of men registered for the 
Master’s degree is 151, an increase of 37 
over the 114 reported for 1935-36, and 
47 over the 104 in 1934-35. The three 
candidates for the Master’s degree at Con- 
necticut State College are working in the 
field of wildlife management. For the 
Doctor’s degree 28 candidates are re- 
ported as against 25 for last year. As 
previously reported the division into the 
two classes is not too well-defined, inas- 
much as some men registered for the 
Master’s degree are also planning on be- 
coming candidates for the doctorate. 
There is however no duplication in these 


tables. The total of candidates for ad- 
vanced degrees in the current year is 179. 
In 1935-36 it was 139; in 1934-35, 122; 
in 1933-34, 117; in 1932-33, 206; and in 
1931-32, 199. 

The New York State Ranger School re- 
ports 58 men registered at the start of 
the current year. At Pennsylvania State 
College 37 men were enrolled in the first 
year of the ranger course, and 23 men 
in the second year. 

Duke University reports 6 freshmen, 2 
sophomores, | junior, and 1 senior in the 
preforestry course. These men were not 
included in Table 4, inasmuch as profes- 
sional instruction in forestry at this insti- 
tution is planned for graduate years only, 
and there is no contemplation of offering 
a Bachelor’s degree in forestry. 

Further, the New York State College of 
Forestry reports that as a matter of policy 
the number of students permitted to enter 
the freshmen class and the number of stu- 
dents admitted to advanced standing are 
limited to a quota established by the 
Board of Trustees. Montana reports that 
the problem of restricting admissions is 
being studied and that steps toward this 
end have already been taken. 

The undergraduate curriculum in pro- 
fessional forestry at Cornell has been dis- 
continued; the last class was graduated 
in June 1936. At present instruction in 
professional forestry is limited to gradu- 
ate students. General instruction in for- 
estry for students in agriculture and other 
colleges of the University and in exten- 
sion activities are being continued. 

At several institutions definite provi- 
sion has been made during the past year 
for the offering of work in the fields of 
game management, conservation, and rec- 
reation. Montana reports opportunities 
for specialization in wildlife management; 
the major field is in forestry with a minor 
in wildlife. About 40 hours will be spent 
in studies in the Department of Zoology, 
and an additional 10 hours in applied 
zoology given in the School of Forestry. 
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Oregon State College reports that for 
the first time an undergraduate option in 
Forest Recreation is being initiated, a 
program of study designed to fit men for 
the management of forest lands for: rec- 
reational purposes. j 

The University of Maine states that, 
during the past year, a special curriculum 
in Wildlife Conservation has been devel- 
oped as a sub-curriculum in the Depart- 
ment of Forestry, an arrangement made 
possible by an agreement between the fed- 
eral government, the American Wildlife 
Institute, and the State Fish and Game 
Department. 

Instruction in wildlife management is 
also provided at Utah. 

Several courses in game management 
are also being offered for students in for- 
estry and range management at the State 
College of Washington at Pullman. Sev- 
eral other institutions are known to have 
under consideration the initiation of cur- 
ricula or programs of study designed to 
prepare men for game management or 
other activities in the field of conserva- 
tion. 

The forest schools at Maine, and Wash- 
ington State College, Louisiana, and Utah 
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each report the addition of one or more | : 
men to their respective teaching staffs. 


Paul M. Dunn, now head of the School of © 


Forestry at Utah, states that the Board of 
Trustees has authorized, not only an in- 
crease of three men to the forest school 
teaching staff, but a separate building and 
an increased budget. At Louisiana State 
University, new quarters for the Depart- 
ment of Forestry are under construction; 
there the staff has been increased to six 
men. 

A small number of schools returned in- 
formation with regard to the success of 
their 1936 graduates in obtaining employ- 
ment. In some cases most encouraging 
reports were given. However, the data 
in general were too fragmentary to make 
possible a report or analysis here. The 
Society may well take under advisement 
sometime during the next few years an 
occupational study of the recent graduates 
of the forest schools of the United States. 
Such a study means a considerable effort 
both upon the schools and the one making 
the compilations and analyses. Yet the 
value of such a study is apparent. 

The author of this annual article would 
urge in the future that all schools co- 


TABLE 5 


UNDERGRADUATE ENROLLMENT, BY CLASSES, AND RATIOS OF SENIORS TO FRESHMEN, IN FOREST SCHOOLS 
IN THE UNITED STATES FOR THE YEARS 1929-30 To 1936-37 


Ratios in per 


Enrollment cent seniors 

Academic year Freshmen Sophomores Juniors Seniors Total* to freshmen 
920730. ee Se Se eee 695 573 451 352 2,071 57 
WO S0:S Late 22 ee Mt eee 620 565 434 377 1,998 60 
193123 2 een ake See eee 964 598 530 444, 2,536 46 
OS 2 OSes eee 811 619 497 448 2,375 95 
OS 3:04> we kee a 5d eee 775 628 467 368 2,235 58 
HOSS Sh teen a 1,751 930 671 439 3,791 25 
1995-305 ye ee Ae 5 oe 2,301 1,587 943 575 5,406 25 
936: 2 eee ee 2,044 al 1,402 815 6,032 40 
Average 1929-34. HTS 597 47 398 2,243 51 
Increase 1934-35. 978 333 195 4] 1,548 
Increase 1935-36... 1,528 990 467 177 3,163 
Increase 1936-37... 1,311 1,174 926 417 3,789 
Increase 1934-35 per cent 126 56 4] 10 70 
Increase 1935-36 per cent 198 166 98 44 141 
Inexease 1936-37 per cent 170 196 195 105 169 

"Special students excluded. 


"First term enrollments. 
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operate in supplying promptly the sta- 
tistics requested. After the forms are sent 
out approximately two-thirds of the 
schools return them almost by return 
mail. The others delay their replies for 
weeks and necessitate a series of follow- 
up letters, three or four of which are 
sometimes required. This year two months 
passed before all data were supplied. 


Obviously this article cannot be prepared 
until every school returns its statistics. 

Apparently, from conversation and cor- 
respondence with forest school officials, 
these statistics are awaited with consider- 
able interest. Their presentation will be 
hastened in the future if the schools will 
each make a special effort to send in 
promptly the data requested. 
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ENRY H. TYRON, director of the Black Rock Forest, Cornwall-on-Hudson, 

N. Y., recently informed the JournaL that he intends to write a book. 
“My plan is to make a compilation of the numerous yarns about the fearful 
creatures of the woods. The sort of tales that are detailed by the old hands to the 


green men. 


The familiar stories about the habits and characteristics of the Hodag, 


the Dingmaul, the Whirling Whimpus, the Splinter Cat, the Chisel Bird, and the 


Cross-Feathered Snee, and so on. 


“These tales have always appeared to me to be actual folklore. 


I have a fair 


array with which I am familiar, but there are many of these varmints about which 


9 


I know nothing. 


Mr. Tryon asks that readers of the JouRNAL, who know of such yarns, communi- 


cate with him. 


He writes that the book will be illustrated, and any photographs 


or drawings loaned him will be carefully copied and returned to the owners. 


Riniec 
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Santa CLAUS ON THE Pikes PEAK 
DISTRICT 


Colorado Springs is noted far and 
wide for its attractive evergreen displays 
during the Christmas holidays. These 
beautiful decorations consist largely of 
thousands of yards of six- to eight-inch 
Douglas fir garlands hung along and: 
over the business district, as well as 
within and without the business houses. 
This is done in a very artistic fashion. 

Over the streets the garlands are sup- 
plemented with large wreaths of Douglas 
fir gaily bedecked with cones. Also, there 
are many large red stars trimmed in 
Douglas fir from point to point. 

These are not the only uses of Douglas 
fir for decorative purposes at Christmas 
time. It is used in many other ways, in- 
cluding a fast-growing use for grave 
blankets. 

With its suburbs, Colorado Springs has 
a population of about 35,000. The past 
season (1935) 29 tons of boughs were 
sold from the Pikes Peak District. This 
is probably 75 per cent of the total used 
within the city. 

Unsupervised collection of these boughs 
by the public would result in much un- 
necessary damage to the trees, and would 
mar the beauty of many roadsides close 
to the city. So to protect the forest, in- 
cluding its social and esthetic values, it 
has been necessary for us to get into this 
business and direct this legitimate use in 
a proper manner. 

The Chamber of Commerce of the City 
of Colorado Springs has greatly aided 
in this respect by requiring its contractor 
who decorates the streets to purchase his 
bough material only as cut under the 
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supervision of the U. S. Forest Service. 
This practice has been successfully effec- 
tive for the past ten years. : 

The areas from which the boughs are 
produced must be accessible to motor 
truck over passable roads. These areas 
must also contain long staple foliage of 
consistent deep green color. The trees 
most suitable for this purpose are thrifty 
and about 35 to 40 years old. They are 
almost always found in the lower eleva- 
tions among the foothills. The quality of 
the foliage decreases with increasing ele- 
vation. At the extreme upper limit of its 
altitudinal range Douglas fir is practically 
useless for this purpose. 

In collecting, the limbs are pruned 
close to the stem of the tree, which is 
never pruned for more than one-third of 
its height unless for sufficient reason it 
should be felled. Occasionally diseased 
or deformed trees are found which may 
be cut for their foliage, which is often 
of greater value than neighboring sawlog 
trees. 

The boughs should be cut to a max- 
imum length of two and one-half feet, 
with branch wood never larger than one’s 
finger, and are then tightly bound in 
fifty-pound bundles with a double strand 
of the best quality binder twine. Efficient 
production is 1,000 pounds per eight- 
hour man-day. Experienced woodsmen do 
the best work, but are difficult to find. 

Our price in 1935 at the area for such 
boughs was from $11 to $15 per ton, 
based on the quantity purchased. The 
labor cost of production is about $8 per 
ton, based on an eight-hour day at 50 
cents per hour. Average trees yield from 
100 to 200 pounds, or from 15 to 30 
cents net for this byproduct. When mature 
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some hundred or more years later they 
may yield from 15 to 30 cents gross if 
used for ties or lumber, based on the 
present stumpage value of these products, 
and much less if only mine props. 

This article would not be complete 
without reference to the Christmas tree 
part of the business. Trees were first 
sold from the Pikes Peak District in 1925. 
It was a small beginning; only 824 were 
sold. In 1930 the number was 8,000. 
The average is about 4,000 yearly, mostly 
used in Colorado Springs. 

Douglas fir is the favorite tree because 
of its evenly-shaped crown of deep green 
soft foliage. Engelmann spruce, Colorado 
blue spruce, white fir, and other species 
are used to a limited extent. Locally the 
trees used depend largely on what grows 
on the nearby hills. Residents of Cripple 
Creek and Victor use mostly Engelmann 
spruce and bristlecone pine. 

As with boughs, the best Douglas fir 
Christmas trees are found at the lower 
elevations, in pure stands of natural re- 
production or mixed with ponderosa pine. 

A good axman, in eight hours, will 
thin an area large enough to produce 40 
to 50 good Christmas trees from the 
slash and will skid them to the truck 
landing. 

A tag is wired to each tree as it is cut 
in the woods. When the trees are being 
loaded on trucks they are graded as first, 
second, or perfect in quality, ranging in 
price from 10 to 20 cents each. 

An immediate profit is not always 
possible, but in suitable stands the value 
of the Christmas trees exceeds all costs 
of thinning. In fact, we have a record 
of a net profit as high as $21.85 per acre, 
or 60 cents per annum, based on the age 
of the stand. 

Certain sites, often of very low value 
for other products, produce excellent 
Christmas trees. If managed on a rota- 
tion of 15 to 20 years a very satisfactory 
income is possible from such land. Plant- 
ing and one of the strip systems of man- 


agement should be used. 

It is not now altogether clear how the 
future Christmas tree demands will be 
met. It is unlikely that the present prac- 
tice can be continued indefinitely. As 
previously stated, the trees could be sup- 
plied from plantations established for that 
purpose. 

As I see the future, the production of 
Christmas trees will become a_ business, 
blended into the activities of many small 
farmers owning suitable lands. Such a 
crop, properly managed and well pro- 
tected from fire, should be profitable and 
furnish the farmer an income at Christ- 
mas-time, when it is always welcome. 

As to the part of the Forest Service in 
the future production of Christmas trees, 
it occurs to me that it would be well to 
establish plantations for this purpose. 
Such plantations may be managed for 
Christmas trees alone, or as an incidental 
crop, and might well be used as demon- 
stration areas to encourage private land 
owners. Certain natural stands could well 
be managed for Christmas trees on a rota- 
tion of about 35 years without interfer- 
ence with other forest crops, such as 
sawlogs. 

Trees and boughs do not constitute the 
only products sold at Christmas time. 
Kinnikinnick also is used for wreaths and 
sprays. The price is 15 cents per 100- 
pound sugar sack. The material should 
be collected with small pruning shears to 
reduce injury of the plant to the mini- 
mum. 

WituiamM F. Cocuran, 
Pike National Forest. 


Forest PLANTINGS OF ASIATIC CHESTNUTS 


REQUIRE Goop SITES 


Although so far the use of Asiatic chest- 
nuts for forest planting can be recom- 
mended only experimentally, it is appar- 
ent that good site conditions are a req- 
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uisite for their successful establishment 
and development. Of the thousands of 
Asiatic chestnut seedlings distributed 
throughout the eastern states during the 
past few years, those which were planted 
on thin, worn-out or eroded soil or on 
dry grassy sites have either failed com- 
pletely or are now so stunted as to have 
no future value. On the other hand, 
where they were planted on deep, well- 
drained, fertile soil suitable also for the 
establishment of volunteer hardwood seed- 
lings, not only have nearly all the planted 
chestnuts survived, but many of them 
have made promising growth and re- 
‘mained comparatively free of disease. 

Since the oldest forest plantings of 
Asiatic chestnuts scarcely exceed 10 years, 
it is still too early to predict their value. 
On sites which had sufficiently fertile soil 
so that natural reproduction of such 
species as the oaks, hickories, walnut, 
black cherry, ash, and yellow poplar 
could become established, Asiatic chest- 
nuts have attained a height of as much 
as from 25 to 30 feet during a 10-year 
period. Asiatic chestnuts grown under 
such conditions developed straight boles, 
and where trees of native species were 
present in sufficient numbers to act as 
trainers the Asiatic chestnuts were able 
to prune themselves satisfactorily. 

The consensus of opinion, especially 
among those who have seen Asiatic chest- 
nut plantings on poor sites, is that the 
Asiatic chestnuts have no value as forest 
trees. Before judging the value of a 
species one should make certain that the 
species was observed while grown under 
optimum site conditions. Reexaminations 
of the sites of abandoned Asiatic chestnut 
plantings after a 5-year period have re- 
vealed that, due to the impoverished con- 


dition of the soil, there is still only scant 
herbaceous cover with no signs of native 
woody species encroaching on the areas. 
Frequently there has been a tendency to 
claim great things for an exotic, to raise 
great hopes at the start, only to shatter 
them later. On the other hand, there is 
too often the hope to reclothe a bare 
parcel of land by planting whatever spe- 
cies are at hand, without regard to the 
present ecological condition of the site 
or the suitability of the planting stock. 

The requirements for the Asiatic chest- 
nuts appear to be similar to those for the 
American chestnut. It has been known 
for many years that American chestnut 
seedlings succeed only under favorable 
conditions. Brisbin (Brisbin, J. S. “Trees 
and Tree Planting” 1888) states that 
American chestnut seedlings have “always 
been considered hard to raise”. (p. 90). 
The following quotations from Schenk, 
(Schenk, C. A. “The Art of Second 
Growth” 1912) are particularly interest- 
ing: “Chestnuts require more fertile and 
hence better prepared soil than acorns.” 
(p. 61). “At Biltmore the planting of 
chestnut on abandoned fields is very un- 
successful, owing to the enemies and 
poorness of soil.” (p. 62). 

It is recommended that in the future all 
experimental plantings of Asiatic chestnut 
be made on sites where other native hard- 
wood seedlings, such as tulip poplar, ash, 
hickory, and oaks, have appeared or would 
be expected to make a good growth. On 
sites where the advance growth is several 
feet in height at the time the Asiatic chest- 
nuts are planted it may be necessary to 
perform one or two cleanings until the 
chestnuts have become established. 

Jesse D. DILLER, 
Bureau of Plant Industry. 
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Naturschutz - eine national - politische 
Kulturaufgabe. By A. Freiherr 
von Vietinghoff-Riesch. J. Neumann, 
Neudamm, 1936. Price 5 RM. 


Something new under the sun is worth 
notice, even when it grows in foreign 
parts. When that something grows in a 
forest. and its like is not to be found in 
our own woods, it may be doubly worth 
the notice of American foresters. 

Such a thing, in my opinion, is Baron 
Vietinghoff’s “Conservation and Culture” 
(free translation). In this booklet he 
attempts to analyze and synthesize the 
clashing ideas which beset the modern 
world in the fields of economics, philos- 
ophy, nationalism, and land-use. His argu- 
ment is couched in the language of the 
forest (for Vietinghoff is a forester, and 
owns a forest which he operates for his 
livelihood). 

My first question on reading the first 
chapter was: Where is there, among 
American land technologists, a man who 
could do this thing for us? I fear there 
are few or none. We might muster a 
handful of men with an equal grasp of 
the various technologies of land-use, but 
there is displayed in this book a command 
of philosophy, history, aesthetics, and 
literature which we would be hard-pressed 
to duplicate. Perhaps Paul Sears’ “Des- 
erts on the March” would qualify as sim- 
ilar in intellectual elevation, but it is dis- 
similar in being primarily an economic, 
not a philosophical, treatise. (In literary 
style, however, I would concede to Sears 
the lighter touch.) 

Vietinghoff’s basic thesis is an economic 
and aesthetic symbiosis between men and 
land. In this, he thinks, lies the only 
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escape from the contradictions now vis- 
ible in “the conquest of nature.” The con- 
servation movement, he points out, begins 
as a negative protest against those con- 
tradictions, but it cannot abolish the 
tree by disliking its fruits. The conserva- 
tion idea must end as the positive develop- 
ment of some new relationship, many ele- 
ments of which, Vietinghoff thinks, are 
already discernible. It might be said 
that he forecasts the dominance of an 
ecological as against a zoological concept 
of our status on the earth. Homo econo- 
micus, he says, is the appellation we have 
actually earned, Homo sapiens the one to 
which we may eventually aspire. “It fails 
only that we act the part.” 

Stated in such abstract terms, Vieting- 
hoff’s thesis is easy enough to dismiss as 
“Just another theory.” But set in its mat- 
rix of orderly detail it constitutes a chal- 
lenge which can be ignored only by 
those who have thought out something 
better, or by those who feel no intellectual 
discomfort in continuing to espouse, in 
each of the “separate” fields of human 
conduct, “separate” philosophies which 
are mutually inconsistent and contradic- 
tory. 

The title of the booklet may cause some 
to suspect a content of propaganda. On 
this question it is hard for an American 
reviewer to make a fair statement. Even 
those of us who “read” German are likely 
to miss some of the subtle distinctions in 
terms of which such a question must be 
weighed. The publisher, to be sure, is 
an “official” mouthpiece. But to call 
Vietinghoff a propagandist for the current 
German regime would, I suspect, be as 
true or as untrue as to call Van Hise a 
propagandist for the New Deal. Both 
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men have something incommensurate with 
their political aftermaths, both in point 
of sequence of events and in elevation of 
view. Vietinghoff is, perhaps, a “propa- 
gandist” for an order yet unborn, and 
that an order of the mind and spirit, not 
of factions and governments. 

I suggest that some forest school in 
some university enlist the help of its 
philosophy and German departments in 
giving us a full and accurate translation 
of Vietinghoff’s book. Perhaps we need 
it. In any event it seems unlikely that its 
American counterpart will be written in 
this generation. 

Apo LEOPOLD, 
University of Wisconsin. 


Elements of Forest Mensuration. By 
H. H. Chapman and Dwight B. Dem- 
eritt. Second Ed. 451 pp. Illus. 
J. B. Lyon Company, Albany, N. Y., 
1936. Price $3.50. 


That branch of forestry known as For- 
est Mensuration has now developed to the 
stage where its exposition in a book of 
some 400 pages may be called, justifiably, 
only an introduction to the subject, as the 
authors state in their preface. Designed 
as a textbook and arranged to facilitate 
its use in teaching, this book covers most 
phases of administrative or “economic” 
mensuration in enough detail to give a 
good understanding of the problems of 
forest mensuration, and provides an ade- 
quate foundation for further study along 
special lines. 

The text covers the usual phases of 
mensuration—volumes of trees and stands, 
growth, yield studies, and measuring im- 
plements—but incorporates the latest ad- 
vances in the methodology of each of 
these phases. The newest tools of the 
mensurationist, alinement charts and statis- 
tical method, are treated in some detail. 


The arrangement of subject matter is 
interesting from a pedagogic standpoint. 
The introductory chapter, covering the 
field of mensuration generally, is fol- 
lowed by eleven chapters treating of the 
determination of the volumes of logs, 
standing and felled trees, and stands. A 
chapter on alinement charts is included 
here as being fundamental to the prepara- 
tion of volume tables for standing trees; 
a chapter on statistical methods and mea- 
sures, as fundamental to the question of 
reliability of volumetric measurements of 
trees or stands; and a chapter on survey- 
ing, as pertinent to measurements of 
stands. Five chapters are devoted to 
the board-foot unit of measurement, 
covering scaling, log-rule construction, 
and the use of the board-foot unit in 
constructing volume tables and in cruising. 
Two chapters on piece products complete 
the treatment of volumetric units. The 
growth of trees and stands is then taken 
up, including the application and con- 
struction of yield tables, periodic and cur- 
rent growth, and growth in height, diam- 
eter and volume. The book concludes 
with a chapter on forest survey or in- 
ventory. 

The sequence of subjects and their treat- 
ment have been found unusually satis- 
factory in the senior author’s experience. 
Whether use of the text by other educa- 
tors will be generally satisfactory can be 
ascertained only by trial. It is no more 
reasonable to expect a given teaching 
method to be suitable for all educators 
than to expect that all students will re- 
spond equally well to a given method of 
instruction. 

The arrangement of the book is logical 
enough, considering the veiwpoint from 
which it was written. The “economic” 
viewpoint—that the cost of mensuration 
operations governs the character and in- 
tensity of the work, and that the scope 
of mensuration is merely that of inventory 
—provides a rather restricted basis for 
development of the subject. Chapman and 
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Demeritt divide mensuration into (1) 
measurement of forest products in any 
stage of production, and (2) measurement 
of forest growth in terms of those prod- 
ucts. 

A less restrictive approach would be to 
consider mensuration as (1) theoretical, 
and (2) applied, the theoretical being a 


highly specialized part of the science of 


pure mathematics. Applied mensuration 
may be subdivided into investigative and 
economic. The reduction of investigative 
data to numerical measurements makes 
accurate and rapid research possible. Men- 
suration is therefore a tool available for 
solution of problems in silviculture and 
economics, and often in policy of manage- 
ment as well. In the middle ground be. 
tween initial research and economic ap- 
plication of research results, mensuration 
also plays an important part. Only in 
the field of actual forest management does 
the economic viewpoint assume impor- 
tance. A limiting title, such as “Mensura- 
tion in Applied Forestry” would not be 
amiss for books based on this economic 
viewpoint. 

In general, the text is quite accurate in 
its presentations of methods. Several 
statements might be revised to prevent mis- 
construal; for instance, average deviation 
(p. 168) is a measure of dispersion of 
individual errors due to curve-fitting in 
conjunction with inherent variability of 
data, and indicates relative goodness of 
fit only when compared with a corre- 
sponding value for another series of 
curves derived from the same data. Elim- 
inating the question of goodness of fit, 
average deviation is merely a measure of 
the dispersion of a population. The use 
of the term “site index” to designate site 
classes (pp. 339 et seq.) nullifies the con- 
cept of continuity of scale fundamental to 
the conception of site index. When site 
classes are based on 10 or 20 feet site in- 
dex intervals, the zones between the limit- 
ing site index curves should be designated 


as “site index classes’. In the: statistical 


chapter, the explanation and utility of the 
alienation index (pp. 202-4) can be 
clarified by showing that this index meas- 
ures directly the improvement of estimate 
resulting from the use of a curve instead 
of the mean. In the section on piece 
products, application of taper tables (pp. 
300-307), the reversal of variables in- 
volved has not been called to attention. 
Taper tables give the average diameters 
at stated heights (form quotient is but a 
variant of this) instead of heights to a 
given diameter, which is the determining 
relationship for piece products. 
L. H. REINEKE, 


Northeastern Forest Experiment Station. 
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Skogsvardsstyrelsernas Berittelser for 
ar 1935. (Reports of the Forest 
Conservation Boards for the year 
1935.) 758 pp. Published by the 
Boards, Stockholm, 1936. 


This report marks the end of the first 
decade of the application of the Swedish 
forest conservation law to the entire coun- 
try. The law, originally passed in 1903, 
first became wholly effective after the im- 
portant revisions in 1923, and was made 
applicable to all sections of the country 
including Lapland and the far north in 
1925. The first two decades, therefore, 
laid foundations and prepared the way 
for a full appreciation not only of the 
right to regulate private property where 
its management entails a social obligation 
to the community, but also of the various 
benefits and assistance offered forest own- 
ers. Recent years have seen an expansion 
of this cooperative endeavor in the face of 
unfavorable economic conditions which 
has been beyond all expectations. 

Each of the 25 districts, usually co- 
inciding with the “lan” (corresponding 
perhaps best to our county), has pre- 
sented its report of work accomplished 
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during the year together with a complete 
The volume is therefore 
largely statistics, many of them chiefly 
of local The tables for the 


whole country, however, are instructive 


financial report. 
interest. 


and of more than passing interest even to 
outsiders. As examples of the extent to 
which the boards supply technical advice 
and help, the number of forest owners 
requesting technical assistance in planning 
and carrying out cuttings may be cited, 
together with a few other facts taken from 
different tables: 


One of the most interesting things 
which may be remarked is the relatively 
small number of cases where compulsory 
aspects of the law were invoked. This is 
proof that an intelligent application of a 
wise law causes little trouble to ordinary 
citizens, and should help allay fears of 
government regulation of private forests, 
still held by some land owners. Also sig- 
nificant is the decreasing area planted 
each year since 1925, suggestive of great- 
er success of natural reproduction through 
marking carried out by the boards—and 
the vastly expanded activity in ditching to 
reclaim unproductive land. 


Henry I. BaLpwin, 
Hillsboro, N. H. 


Silvicultural Control of the Gypsy 
Moth. By C. Edward Behre, A. C. 
Cline, and W. L. Baker. Massachuseits 
Forest and Park Association. Bull. 
157. 16 pp. Illus. Boston, Mass., 
1936. Price 50c. 


This is a timely bulletin dealing with 
one of our longest established foreign 
enemies. The purpose is to substitute con- 
trol through silvicultural measures for the 
common methods of direct control. A 
tremendous amount of money has been 
spent in a losing fight over 47 years in 
crushing caterpillars, creosoting egg mass- 
The authors say that 
parasitization serves to reduce the sever- 


es and spraying. 


ity and frequency of outbreaks, but may 
not be counted upon to prevent their oc- 
currence. 


The thesis of the bulletin is that the 
feeding habits of the larvae furnish the 
key to a gradual but more permanent 
measure of control. It has long been 
known that the larvae have a preference 
for the foliage of such trees as gray birch, 
poplar, oak, apple, alder, and _ willow. 
The authors go farther and say that the 
insect will not attain epidemic proportions 
in the absence of the favored species. 


TABLE | 
 & w es ease z 
gE ee oe gg 5 23c48 
5d oo tf as go FAESSe 
Saesiac o.8 o 8 set s Bee 
63S 2 sso so Sie eh eS 
ope ie of 6 os = aS ae Prone 
on Og © O-R os ans Cy! 
ans roles Qe aS ee SS Se 
Sas Ess Bs $5 5 Sees 
: AIS 7s oh ZH 285 ao sce 
Period Years Average per year for each period 
1905-1909 5 1,399 19 30 25,796 979 
1910-1914. 5 3,040 22 29 33,772 1,691 
1915-1919 5 5,410 224 27 40,184 852 
1920-1925 6 12,986 365 48 40,637 1,761 
1926-1930 5 26,577 374 49 29,158 1,565 
1931-1935 5 35,878 161 31 20,613 5,965 
Totals for 31 years? 439,436 6,190 1,118 1,001,437 63,826 


*Computed by reviewer. 
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Although thrifty hardwoods are never 
killed by a single defoliation, conifers are 
killed by one complete defoliation. White 
_ pine and hemlock foliage is not favored 
in the early larval stages, but it is eaten 
in the more advanced stages. One of the 
fundamentals of silvicultural control 
therefore aims to safeguard plantations 
and natural softwood stands by so reduc- 
ing favored food trees as to starve out the 
larvae before they have the 
- needle-eating stage. 


reached 


As hardwoods are not killed by a sin- 
gle defoliation and complete defoliation 
does not occur where favored food trees 
make up less than fifty per cent of the 
_stand, the protection of northern hard- 
woods and transition hardwoods is not 
difficult. The main problem which has 
not yet been answered satisfactorily is 
the treatment of stands composed almost 
entirely of oak. Here is a research proj- 
ect which deserves careful consideration. 
Most foresters will want the answer to 
this question before they approve of the 
abandonment of direct control. One of 
‘the weakest features of the bulletin is 
the advocacy of planting unfavored hard- 
wood species before more is known about 


So far 


there has been no large scale planting of 


methods of planting such trees. 


white ash, yellow poplar, or sugar maple. 


To what extent private owners can be 
brought to protect their forests by silvicul- 
tural operations is a matter of conjecture. 
The measures advocated should be given 
every possible trial on public forests. 
If the C.C.C. is continued an increasing 
proportion of the gypsy moth control time 
can much better be spent in such measures 
of a permanent nature than in some of 
the expensive and temporary measures 
which have been used. 


A. F. Hawes, 


Connecticut State Forest Service. 


The Air Seasoning and Kiln Drying 
of Wood. By Hiram L. Henderson. 
309 pp., illus. J. B. Lyon Company, 
Albany, N. Y., 1936. Price $3.50. 


This is a comprehensive and detailed 
book on the seasoning and kiln-drying of 
common lumber and many special wood 
products. The material is clearly set 
forth and grouped so that information is 
readily available on the many phases of 
air-seasoning and kiln-drying. 

The first two chapters deal with the 
theory of drying wood and the factors 
which influence seasoning, such as heat, 
air circulation, humidity and climate. 
These are followed by a discussion of 
yard seasoning, with details of yard lay- 
out, types of lumber piles, foundations, 
protection of lumber in the yard, lumber 
storage, and many other allied subjects. 

Practical recommendations are made 
for improving conditions with respect to 
yard seasoning of lumber and lumber 
storage over the situations found in many 
lumber yards today. The causes of com- 
mon blue stain and other stains in lumber 
are thoroughly described, and several effi- 
cient and practical methods presented for 
their prevention. 

The more important section of this 
book is that on kiln-drying of wood. 
This is based on the author’s many years 
of practical experience and _ investigation 
as well as on information drawn from 
other competent and up-to-date sources. 

Why should wood products be kiln- 
dried? What causes defects in wood 
improperly dried? How are best re- 
sults obtained? These are a few of the 
many questions answered in detail in this 
book. The drying process involving air 
circulation, heat and humidity, and the 
means of regulating each of these are dis- 
cussed at length and in a manner which 
should be of special value and interest 
to a kiln operator or kiln designer. Dry- 
ing schedules are given for many special 
wood products including veneer and ply- 
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wood, as well as for common lumber. 
Many types of kiln are described and 
their advantages and disadvantages dis- 
‘cussed from a practical point of view. 
To complete the presentation, recommend- 
ations are made for the proper layouts 
of dry kilns, type of equipment, kiln con- 
struction, and methods of keeping kiln 
records. The numerous tables on lumber 


weights, shrinkage, moisture percentages 
of wood for various purposes, humidity, 


temperature, heat units required to warm 
air, and many others help to make this a 
complete textbook for students as well as 
a valuable handbook for sawmill oper- 
ators, wood workers, kiln operators, and 
foresters working in utilization who are 
confronted with the problem of drying 
wood products successfully. 
J. E. Myer, 
National Lumber Manufacturers 
Association. 


FOREST INSECTS 


By R. W. Doane, Professor of Biology, Stanford University; E. C. VAN DyKe, Professor of Entomology 
University of California; W. J. CHAmsBertin, Professor of Forest Entomology, Oregon State College; 
and H. E. Burke, formerly Senior Entomologist, U. S. Department of Agriculture. 


463 pages, 6 « 9, 
Ulustrated. 
$4.50 


THE 
AMERICAN 
FORESTRY 
' SERIES 


Order from 


SOCIETY OF AMERICAN FORESTERS 
Mills Bldg., 17th and Penna. Ave., N. W., Washington, D. C. 


G Rar text makes available for the first time a comprehensiv 
presentation of the important part that insects play in the for- 
est, with descriptions of the various orders of insects that are 
injurious to forests and forest products, and discussions of the 


principal methods of control recommended for each order. 


One of the outstanding features of the book is the special atten- 
tion given to bark beetles. Another feature is the wealth of 
excellent photographs and drawings, most of which are now pub- 


lished for the first time. 
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Manual of the Trees of North America 


i By CHARLES SPRAGUE SARGENT 


ORTY YEARS went into the making of this book. Its author, the leading authority on the trees of America, 
was the founder and director of the Arnold Arboretum of Harvard University. In it is compressed all the 
essential information on the identification, description and illustration of North American trees from Professor 
Sargent’s Silva of North America.” The resulting book of 900 pages and nearly 800 illustrations answers 
every question on North American tree species and gives their ranges, the properties and value of their woods 
as well as their English and Latin names. This standard book, published at $12.50, is now offered at $5.00, 
less than half the previous price. 


Order from 


Society of American Foresters 
Mills Bldg., 17th and Pennsylvania Ave., N. W. Washington, D. C. 


UNIVERSITY OF MAINE 
ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 

For catalog and further information address 


FORESTRY DEPARTMENT 


FOREST COVER TYPES OF THE EASTERN UNITED STATES 


A valuable contribution to forestry literature is the final report of the 
Society’s Committee on Forest Types. 97 forest types are listed giving composition, 
occurrence, importance, associates, place in succession and variants and syno- 
nyms. A comprehensive table contains common and botanical names of tree 
species. (Second edition.) Price 50 cents a copy. 


SOCIETY OF AMERICAN FORESTERS 
MILLS BLDG., 17TH AND PENNSYLVANIA AVE., N. W. WASHINGTON, D. C. 


THE NEW YORK STATE COLLEGE OF FORESTRY 


SYRACUSE, N. Y. 


Undergraduate courses of four years are offered in forestry leading to the degree 
of Bachelor of Science. There is also opportunity for graduate work in several branches 
of forestry leading to advanced degree. 

The College has ample laboratories and classrooms in William L. Bray Hall and the 
Louis Marshall Memorial Building. It has forest properties approximating 20,000 acres 
that serve for demonstration, research and instruction in forestry. 

Special laboratories for instruction in wood technology, in pulp and paper making, 
in kiln-drying and timber-treating and a portable sawmill are other features of this in- 
stitution. Applications for admission must be filled out and returned before June 15. 


Catalog mailed on request. SAMUEL N. SPRING, Dean 
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AC won ON 
GENERAL BOTAN) 


SYSTEMATIC BOTANY 


PHY IOPATHOLOGY 


HORTICULTURE 
PLANT GENETICS 
FORESTRY 
—= Fs 
SS 


Chronica Botanica, the year-book of plant science nas been designed to bring together the research programs 
of all laboratories, experiment stations, herbaria, botanic gardens etc., to give a résumé every April of the 
professional and personal news of the past year and to promote cooperation between workers in the yari- 
ous branches of plant science in every possible way. 


Chronica Botanica deals not only with general botany, taxonomy, ecology, etc., but also with agriculture, 
agronomy, forestry, horticulture, phytopathology, genetics, plant breeding, microbiology, soil science, agricul- 
tural bacteriology and chemistry, plant-biochemistry and pharmacognosy. 


Chronica Botanica contains a complete, annotated and up-to-date list of all laboratories, experiment stations, 
herbaria, botanical gardens and societies connected with every branch of plant science. Special sections are 
devoted to the International Botanical Congress an to other international congresses, committees and societies. 
It also includes an almanac of events, past, present and future. a section for correspondence, notes on 
new periodicals, lists of new and changed addresses and indices of names of plants, persons and societies. 


Chronica Botanica sends questionnaires every December to the Directors of all botanical laboratories, experi- 
ment stations, herbaria and gardens and to the Secretaries of all botanical societies. Answers must reach the 
Editor before the end of January; it is impossible to use information received after that date. 


CHRONICA BOTANICA is published every April as a single volume of about 400 pages, 
with numerous illustrations, bound in cloth. Annual subscription hfl. 15.-, postage extra. For 
prospectus, sample pages and further information, apply to the 
Editorial and Publishing Office, P. O. Box 8, Leiden, Holland. 


This year-book is the first and only one of its kind: It contains a vast amount of hitherto unavailable 
information. It answers hundreds of questions which you have previously had to leave unanswered, though 
they were of the greatest importance for your work. An annual subscription will well repay you—you cannot 
afford to be without the latest issue of the ‘‘Chronica.” 


A working guide to the nature of erosion and the applications of 
methods to control it 
Just Published 


Soil Erosion 
and Its Control 


By QUINCY CLAUDE AYRES 


Associate Professor, In Charge of Drainage and 
Conservation Engineering, Agricultural Engineering 
Department, Iowa State College 


McGraw-Hill Publications! Noultuvs ; . 
Miidich: Wngincoring ase 365 pages, 6 x 9, 235 illustrations, $3.50 


YRES’ Soil Erosion and ‘ts Control is a book is devoted to detailed directions on strip farming, 
that can go right into the field—can be used tree planting and care, and on the design and con-| 

for practical results by engineers and field workers struction of terraces, diversion ditches and soil-saving 
who are on the fighting front where the erosion prob- dams, together with instructions on surveying instru- | 


lem exists. ments and their use as applied to the problem of 
Aside from a comprehensive understanding of the erosion control. 

entire subject, these readers will get instruction on These are complete enough to enable any reader 

how to put into practice those remedies which have of ordinary intelligence and without previous knowl- 


proved themselves most effective in field trials. edge of the subject to put the remedies into actual! 
The book is eminently practical and over half of it practice. 


SOCIETY OF AMERICAN FORESTERS 
Mills Building, 17th and Pennsylvania Avenue Washington, D. C. 


Bartlett No. 1-W Compound 
Lever Tree Trimmers—Rope Pull 


No. 1-W Tree Trimmer is 
the most powerful cutting 
tool we have ever produced. f 
It has the Compound Lever 
cutting head and will sever 
ZR any, branch up to 
Y f 144” in diameter with 
H the slightest effort. 8 
# ft. pole or longer if 
wanted. 


Zeitschrift fiir 


Weltforstwirtschaft 
Review of World’s Forestry 


Editor: PRor. Dr.-IncG. F. HesKe 


The Review contains reports on forestry in 
various countries, by experts from all over the 
world. The articles may be published in English, 
French or German. Resumés are appended in 
each of the other two languages. 


Issued monthly. Subscription price for foreign 
subscribers 27 RM a year. plus postage. To- 
gether with Forstliche Rundschau 43.50 RM. 


No. 50 Safety Back 
Pole Pruning Saw 5 
for large limbs. 36” Blade. Has 
overall length of 5 ft. Either tool 
furnished with poles up to 16 ft. long 
by using extra sections. 


y ° 
; Bartlett Tree Paint 
For destroying and preventing 
= the growth of wood destroying 
fungi and for the protection of 
FBARTLETT |] wounds, use BARTLETT’S TREE 
PAINT. Easily applied with or- 
dinary paint brush. 
Used by State Highway Depts., 
U. S. Gov't. Public Utilities and 
Professional Tree Experts. 


Write for Catalog 


BARTLETT MEG. C0. ‘SSitaorr MicHIGAN 


ESCA IPO ap re ee 


FORSTLICHE RUNDSCHAU 


Forestry Abstracts 


Editors: Pro¥r. Dr.-Ina. F. Husk, Pror. Dr. 
K. ABrTz, Pror. Dr. A. ROHRL. 


This Journal gives currently a general survey 
of the forestry literature of the world. 


Issued four times a year. Subscription price 
ANTISE Rc 21 RM a year for foreign subscribers. 


g. MANUFACTURED FOR 
fi BARTLETT MFGCO | 


Free Sample Copies on Request. 
May be Obtained through Any Book Dealer 
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Verlag J. Neumann - Neudamm, Germany 


A NEW TOOL 


COMWN CIES 


Seedling Lifter and Transplanter (Patented) —elimi- 
nates the hazard of lifting and transplanting seedlings, 
bulbs and other small plants. 


FAST, SURE AND 
FASCINATING 


Price, No. 1 Size 
$5.00 


We make—Planting Bars, Fire Rakes, Swatters and 
other tools for Foresters. 


THE COUNCIL TOOL COMPANY 


WANANISH, N. C. 


Prepare Now for Future Fire Hazards with 


RANGER-SPECIAL 
5-Gal. Water Bag & Spray F ire Pumps 
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pe REGUS. PAT OFe 
WATER BAG 


Vigne 


Heavy rubber lined canvas prevents a 
leakage, sweating—air tight closing de— 
vice locks automatically when swung} 
closed—cannot come open. Made fromm 

long-staple American-grown cotton. 


‘ls 


Extremely com- 
fortable and easy 
to carry. Bag con- 
forms to shape of 
your back without 
chafing or digging 
in. 


Can be filled 
quickly by one 
man — large 
square opening 
makes interior of 
bag easily acces- 
sible for cleaning 
— can be rolled 
up and stored in 
limited space. 


LEE | 
Temperature resistivity of canvas! 
safeguards health of operator —) 
proofed against mildew, rot, and 
rust — flexibility absorbs severe 


shocks without damage. | 


WAJAX Gasoline-Driven Pumps and Ranger Special Mildew-proofed Forestry Hose 
SOLE MAKERS: 


FENWICK-REDDAWAY MANUFACTURING CO. 


46 PARIS ST. NEWARK, N. J. 


Large stocks always on hand assuring immediate shipment on receipt of order. 
Descriptive circulars with full particulars sent on request. 


Se 


